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FL-3 FUEL SYSTEM
SPECIFICATION  cosgsnra
i items Spééi'ﬁcéfion
Fuel Tank Capacity 58¢
Type Electrical, in-tank type
Low Pressure Pump S -
Driven by Electrical motor
Fuel Pump -
. Type Mechanical
High Pressure Pump - X
Dirven by Mechanical gear
Fuel filter Type High pressure fype
; ; Maxdmum .
Fuel Pressure {at high pressure side} Pressure 1,350 bar {135 MPa, 19,580 psi)
Type HFM5 (Hot film sensor}
8 kg/h 120V
10 kg 128V
15 kgfh 141V
. 30 Kg/h 1.77V
Mass Air Flow Sensor {(MAFS) o -
Specification 60 Kg/h , 224V
120 Kg/h 282V
250 Kg/h 355V
370 Kgh 397V
480 Kg/h 428V
Type Thermister type
-40°C(-40°F) 35.14 ~43.76 kQ
Sensors
-20°C{-4°F) 35.14 ~43.76 kQ
. 0°C(32°F) 35.14 ~ 43.76 k0D
Intake Air Temperature Sensor (IATS) o
Specification 20°C(68°F) 35.14 ~43.76 kOl
40°C(104°F) 35.14 ~43.76 k)
80°C(140°F) 3514 ~ 43.76 kQ
BO°C(176°F) 35.14 ~43.76 kQ
Output Voltage CT 0.7~08YV
{Sensor 1) W.O.T 3.8~44V
Accelerator Position Sensor (APS)
Output Voltage C.T 0.275 ~ 0,475 A
{Sensor 2) wW.OoT 175~2.35V
Camshaft Position Sensor (CMPS) Type Hall IC type
Crankshaft Position Sensor (CKPS) Type Magnetic sensor type
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tems Specification
B . - Type Piezo electrictiy type
0 MPa 05V
20 MPa 1.03v
40 MPa N,
Rail Pressure Sensor (RPS} 60 MPa 210V
Qutput Voltage -
100 MPa 317V
130 MPa 3.87v
135 MPa 410V
150 MPa 4.50V
Type Thermister type
-20°C 13.2~18.1kQ
| 0°C 5.2~ 6.6k
Sensors Fuel Temperature Sensor (FTS) o ) 20°C 227 ~273k0
Specification .
40°C 1.06 ~ 1.28 k(2
60°C 0.54 ~ 0.65 kQ
80°C 0.32 ~0.39kQ
Type Thef'r"ﬁister type Y
-40°C(-40°F) | -+  48.14kQ
-20°C({-4°F) 14.13 ~ 18.83 k02
Engine Coolant Temperature Senser 0°C(32°F) 579k
(ECTS) Specification 20°C(68°F) 2.31~2.59k0
40°C{104°F) 1.15 k0
60°C(140°F) 0.59 k0}
80°C{178°F) 0.32kQ
Vehicle Speed Sensor (VSS) Type Hall IC type
_ Type Electromagnetic type
Injector ———————————— —
. Coil resistance | 0.33 Q at 20°C
. Actuators EGR Solenoid Vaive Coil resistance | 14.7 ~ 16.1 Q at 20°C
Throttle Plate Vacuum Iﬁodulator Coil resistance | 14.7 ~ 16,1 () at 20°C
Fuel Pressure Regulator Valve Coil resistance | 2.07 ~ 2.53 Q at 20°
SEALANT
”éngine Cootant Temperature Sensor THREE BOND TB 2403

SERVICE STANDARD

| . A/CON OFF 720 + 40 rpm

Curb Idle Speed (rpm)

? N-Range -
A/ICON ON 720 2 40 rpm




FL-5 FUEL SYSTEM

TIGHTENING TORQUES
. e e Nm ibft

g;tn'lshaf't Position Sensor (CMPS) installation 4~6 205 ~ 4 43
g;latnkshaft Position Sensor (CKPS) installation 4~6 295~ 443
Engine _Cooiant Temperature Sensor (ECTS) 20 ~ 40 14.75 ~ 28,50
installation bolt

Rail Pressure Sensor (RPS) installation 33 ~ 37 24.34 ~ 2729

. Engine Control | EGR solenoid valve and Throtile Plate Vacuum 7~ 11 516 ~ 8.11

System Modulator bracket installation bolt ’ ’

' EGR Valve installation nut 25~ 30 | 18.44~2213
Glow Plug installation nut 10~ 14 P 7.38~10.33

: Glow Flug nut-washer installation 08~1.5 i 0.5~ 111

: Oil Pressure Switch installation 15~ 22 11.06 ~ 16.23
ECM bracket installation bolt/nut 4~6 2.95 ~4.43
Fuel Pressure Regulator Valve installation bolt 4~8 295 ~443
Accelerator Pedal Module installation bolt 8~12 590 ~8.85
High Pressure Pipe (Rail < Injector) 25~29 1‘8'.44 ~21.39
High Pressure Pipe (Rail « High Pressure Pump 25~29 18.44 ~ 21.39

' Fuel Delivery High Pressure Pump i_ﬁ;{alfaiion._t;gi_thMMM'M 13 ~ 1§h N 959~ 13.28

System Common Rall installation bolt 8~10 5.90 ~ 7.38

Injector Clamp instaliation bolt 25~ 29 18.44 ~ 21.39
Fuel Filter mounting bolt 9~ 14 6.64 ~ 10.33
Fuet Tank Band instaliation nut 39 ~ 54 28.8~40
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BASIC TROUBLESHOOTING  ¢4rormes

BASIC TROUBLESHOOTING GUIDE

1 'Brl'ng Vehicle to Workshop

2 I Analyze Customer's Problem

« Agk the customer about the conditions and environment relative to the issue (Use CUSTOMER PROBLEM
ANALYSIS SHEET).

3 | Verify Symptom, and then Check DTC and Freeze Frame Data

"« Connect Hi-Scan (Pro) to Diagnastic Link Connector (DLC).
« Record the DTC and freeze frame data.

© To erase DTC and freeze frame data, refer to Step 5.

[ 4 Confirm the Inspection Procedure for the System or Part
+ Using the SYMPTOM TROUBLESHOOTING GUIDE CHART, choose the correct inspection procedure for the
system or part to be checked.

v

5  Erase the DTC and Freeze Frame Data

(WARNING)
NEVER erase DTC and freeze frame data before completing Step 2 MIL/BTC in "CUSTOMER PROBLEM
ANALY SIS SHEET".

6 ‘ Inspect Vehicle Visually

+ Go to Step 11, if you recognize the problem.

7 ‘ Recreate {Simulate) Symptoms the DTC

« Try to recreate or simulate the symptoms and conditions of the malfunction as described by customer.
If DTC{s) isfare displayed, simuiate the condition according to troubleshooting procedure for the DTC.

8 | Confirm Sy.::n"b.tbr.'ns of Problem

i DTC(s) is/are not displayed, go to Step 8.
If DTC(s) is/are displayed, go to Step 11.

9 ‘ Recreate (Simulate) Symptom
+ Try to recreate or simulate the condition of the malfunction as described by the customer.

10 | Check the DTC

o Jf DTC{é) does{do) not occur, refer to BASIC INSPECTION in INTERMITTENT PROBLEM PROCEDURE.
= If DTC(s) occur(s), go to Step 11.

11 l Perform troubleshooting procedure for DTG
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‘ 12 l A_djust or repair the vehicle o ‘

! 13 ‘Conﬁrmation test |

C T | |

CUSTOMER PROBLEM ANALYSIS SHEET

1. VEHICLE INFORMATION

{1} VIN:
{1} Producticn Date:

{11} Odometer Reading: {km}

2. SYMPTOMS

o Engine does not turn over © In'é'cimplete combustion

o Unable to start o Initial combustion does not cccur

o Difficult to start o Engine turns over slowly o Other
o Rough idling o Incorrect idling
o Poor idling o Unstable idling (High: ___ rmpm,Low: _____ tpm)
o Other "

o Soon after starting o After accelerator pe"dal depressed
i o Afier accelerater pedal released o During A/C ON
o Engine stall o Shifting from N to D-range

o Other

Ofﬁers o Poor driving (Surge) o Knocking o Poor fuel economy
o o Back fire o After fire o Other

3. ENVIRONMENT

Problem frequency E g$r:1:.:ant o Sometimes { } o Once only
Weather o Fine o Cloudy o Rainy a Snowy o Other
Cutdoor temperature Approx. CI°F

o Highway 0 Suburbs o Inner City o Uphill i Downhill

Place u Reugh road o Other

. Engine temperature o Cold o Warming up o After warming up‘l;lmAny temperature

o Starting o Just after starting ( min) o Idling o Racing
- Engine operation o Driving © Constant speed © Acceleration o Deceleration
i o A/C switch ON/OFF o Other

4. MIL/DTC

MIL (Malfunction Indicator Lamp} | o Remains ON 1 Sometimes lights up o Does nmot light

o Normal o DTC { )
o Freeze Frame Data

DTC
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BASIC INSPECTION PROCEPURE

MEASURING CONDITION OF ELECTRONIC PARTS'
RESISTANCE

The measured resistance at high temperature after vehicle
running may be high or low. So all resistance must be me-
asured at ambient temperature (20 C, 68°F), unless there
is any notice.

(h ~ote

The measured resistance in except for ambient temp-
erature (20 C, 68 °F) is reference value.

INTERMITTENT PROBLEM INSPECTION PROCEDURE
Sometimes the most difficult case in troubleshooting is
when a problem symptom occurs but does not occur again
during testing. An example would be if a problem appears
only when the vehicle is cold but has not appeared when
warm. In this case, technician should thoroughly make out
a "CUSTOMER PROBLEM ANALYSIS SHEET" and recr-
eate (simulate) the environment and condition which occ-
urred when the vehicle was having the issue.

1. Clear Diagnostic Trouble Code (DTC).

2. Inspect connector connection, and check terminal for
peor connections, loose wires, bent, broken or corro-
ded pins, and then verify that the connectors are alw-
ays securely fastened.

BFGE3I21A

3. Slightly shake the connector and wiring harness ver-
tically and horizontally,

4, Repair or replace the component that has a prablem-.

5. Verify that the problem has disappeared with the road
test.

» SIMULATING VIBRATION

a. Sensors and Actuators

: Slightly vibrate sensors, actuators or relays with fin-
ger.

€9 WARNING
Strong vibration may break sensors, actuators or rela-
¥s '
b. Cennectors and Harness

. Lightly shake the connector and wiring harness ve-
rtically and then horizontally.

s SIMULATING HEAT

a. Heat compenents suspected of causing the malfunc-
tion with a hair dryer or other heat sourre.
€9 WARNING :

+ DO NOT heat compenents to the point where they
may be damaged.

DO NOT heat the ECM directly.

* SIMULATING WATER SPRINKLING

a. Sprinkle water onto vehicle to simulate a rainy day
or a high humidity condition.

€3 warNING

DQ NOT sprinkle water directly into the engine comp-
artment or electronic components.

e SIMULATING ELECTRICAL LOAD

a. Turn on all electrical systems to simulate excessive
electrical lcads (Radios, fans, lights, etc.}.
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FUEL SYSTEM

CONNECTOR INSPECTION PROCEDURE

1. Handling of Connector
a.  Never pull on the wiring harness when disconnec-
ting connectors.

RFGEMMSF

b. When removing the connector with a lock, press or

puil locking lever.

BFGED15G

c. Listen for a click when locking connectors. This
sound indicates that they are securely locked.

"CLICK"

_ L

BFCGE015H

d. When a tester is used to check for continuity, or
to measure voltage, always insert tester probe from
wire harness side.

v

BFGEDTS!
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e

Check waterproof connector terminals from the
connector side. Waterproof connectors cannot be
accessed from harness side.

BFCEDIS]

g wore

Use a fine wire to prevent damage to the termin-
al.

Do not damage the terminal when inserting the
tester lead.

2. Checking Point for Connector

a.

While the connector is connected:

Hold the connector, check connecting condition
and locking efficiency.

When the connector is disconnected:

Check missed terminal, crimped terminal or broken
core wire by slightly pulling the wire harness.

Visually check for rust, contamination, deformation
and bend.

Check terminal tightening condition:

Insert a spare male terminal into a female terminal,
and then check terminal tightening conditions.

3.

Puil lightly on individual wires to ensure that each
wire is secured in the terminal.

oy

Z
&

BFGEQ135K

Repair Method of Connector Terminal
Clean the contact points using air gun and/or shop
rag.

) w~ote ,

v

Never use sand paper when polishing the contact po-
ints, otherwise the contact point may be damaged.

In case of abnormal contact pressure, replace the
female terminal.

WIRE HARNESS INSPECTION PROCEDURE

1.

Before removing the wire harness, check the wire
harness position and crimping in order to restore it
correctly.

Check whether the wire harness is twisted, pulled
or loosened.

Check whether the temperature of the wire harness
is abhnormally high.

Check whether the wire harness is rotating, moving
or vibrating against the sharp edge of a part.

Check the connection hetween the wire harmess and
any installed part.

If the covering of wire harness is damaged; secure,
repair or replace the harmmess.
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FUEL SYSTEM

ELECTRICAL CIRCUIT INSPECTION PROCEDURE
e CHECK OPEN CIRCUIT

1. Procedures for Open Circuit
«  Continuity Check

+  Voltage Check

If an open circuit occurs (as seenin [FIG. 1]}, it can
be found by performing Step 2 (Continuity Check
Method) or Step 3 (Voltage Check Method) as shown

below.

ECM
SENSOR
L2
2 2 2 2
© (8) (A)

SFGESHA

2. Continuity Check Method
J NOTE

When measuring for resistance, lightly shake the wire

harness above and below or from side lo side.

Specification (Resistance)
1C or less — Normal Circuit
1MQ or Higher — Open Circuit

a. Disconnect connectors (A}, (C) and measure resi-
stance between connector (A) and (C} as shown in

[FIG. 2).

In [FiG.2.] the measured resistance of line 1 and 2
is higher than 1MQ and below 1 Q respectively.
Specifically the open circuit is line 1 (Line 2 is nor-
mal}. To find exact break point, check sub line of

line 1 as described in next step.

FiG. 2

‘ l: 1 ’.\:, t :I{ 1 1
z 2 ECM

< () (A)

SENSOR

BFGEEB

b. Disconnect connectlor (B), and measure for resist-

ance between connector {C) and {B1) and between
(B2} and {A) as shown in [FIG. 3].

In this case the measured resistance between co-
nnector (C} and (B1) is higher than 1M{ and the
open circuit is between terminat 17of connector {C)
and terminal 1 of connector {B1)"

FIG. 3

e ]c—HAZ[ ! :
z H ECM

(©) {81} (82) ()

BENSOR

]

BFGESO-C



GENERAL

FL-12

3. Voltage Check Method
a.  With each connector stilt connected, measure the
voltage between the chassis ground and terminal
1 of each connectors (A), (B) and (C) as shown in
[FIG. 4]. '

The measured veltage of each connector is 5V,
5V and OV respectively. Sa the open circuit is bet-
ween connector (C) and (B).

ECM

7
SENSOR

2FGESDIS

s CHECK SHORT CIRCUIT
1. Test Method for Short to Ground Circuit

+  Continuity Check with Chassis Ground

If short to ground circuit occurs as shown in [FIG. 8], the
broken point can be found by performing below Step 2 (C-
ontinuity Check Method with Chassis Ground) as shown
below.

ECM
SENSOR
LI | 1 1
) ) (A)
v
BEGESQ1E

2. Continuity Check Method {with Chassis Ground)

(h w~ore

Lightly shake the wire harness above and below, or
from side to side when measuring the resistance.

Specification (Resistance)
10 orless — Shert to Ground Circuit
1M or Higher — Normal Circuit

a. Disconnect connectors (A), {(C) and measure for res-
istance between connectar (A) and Chassis Ground
as shown in [FIG. 6].

The measured resistance of line 1 and 2 in this exam-
ple is below 10 and higher than 1M(} respectively.
Specifically the short to ground circuit is line 1 (Line
2 is normal). To find exact broken point, check the
sub line of line 1 as described in the folowing step.
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ECM PROBLEM INSPECTION PROCEDURE
1. TEST ECM GROUND CIRCULIT: Measure resistance

[FiG. 6]

i
[2 I 2 A ECM
© ® )

BFGESCTF

b. Bisconnect connector (B), and measure the resistance
between connector (A) and chassis ground, and bet-
ween (B1) and chassis ground as shown in [FIG. 7}-.

The measured resistance between connector (B1)
and chassis ground is 1Q or less. The short to ground
circuit is between terminal 1 of connector {C) and te-
rminal 1 of connector (B1}.

|
C {B81) p2) A}
SENSOR

ECM

BFGESHG

between terminals 1, 2 ECM C230-1 connector and
chassis ground using the backside of ECM harness
connector as ECM side check point. If the problem
is found, repair it.

Specification {Resistance}
Between terminal 1 of C230-1 connector and chassis
ground : 10 or less

Between terminal 2 of C230-1 connector and chassis
ground : 1Q or less

Between terminal 3 of C230-1 connector and chassis
ground : 1Q or less

TEST ECM CONNECTOR: Disconnect the ECM co-
nnector and visually check the ground terminals on
ECM side and harness side for bent pins or poor co-
ntact contact pressure. If the problem is found, repair
it,

If problem is not found in Step 1 and 2, the ECM co-
uld be faulty. If so, replace the ECM with a new one,
and then check the vehicle again. If the vehicle ope-
rates normally then the problem was likely with the
ECM.

RE-TEST THE ORIGINAL ECM : Install the original
ECM (may be broken} into a known-good vehicle and
check the vehicle, If the problem occurs again, replace
the original ECM with a new cne. If problem does not
occur, this is intermittent problem (Refer to INTERM-
ITTENT PROBLEM PRCCEDURE in BASIC INSPE-
CTION PROCEDURE}.
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INSPECTION CHART FOR DIAGNOSTIC TROUBLE

CODES

DTC DESCRIPTION MIL

PO1C0 Air Flow Sensor Circmt Malfunctlon R .
PO1O1 Air Flow Sensor Circuit - Range!Performance Problem .
P0O102 Air Flow Sensor Clrcuat Low Input .
.PD1 03 Air Flow Sensor Circuit - High input .
PO112 intake Air Temperature Circuit - Low Input Fy
P01 13 [Intake Air Temperature Circuit - ngh Input A
PO116 Engine Coolant Temperature Crrcmt Range!Performance Problem A
PO117 Engine Coclant Temperature Circuit - Low [nput A
P2118 Engine Coolant Temperature Circuit - ngh Input _A ]
PC120 Throttle/Pddal Postion Sensor 1 - General Error .
P0123 Throttie/Pddal Postion Sensor 1 - High Input .
PO182 Fuel Temperature Sensor - Low Input A
PQ183 Fuel Temperature Sensor - High 1input A
PO190 Fuel Rai! Pressure Sensor Gepengrrer . .
PO192 Fuel Rail Pressure Sensor - Low Input -
P2123 Fuel Rail Pressure Sensor - High !nput .
P0220 Throttle/Pddal Postion Sensor 2 - General Error .
P0223 | Throttie/Pddal Postion Sensor 2 - High Input e ]
P0231 Electrlc Fuel Pump Relay - Open or Short Circuit A
P0232mmm 1 Electrlc Fuel Pump Relay - Short Circuit —Aw )
P0O261 Cylinder 1 - Injector Circuit Low (Over Current Low Side) .
P0262 Cylinder 1 - Injector Circuit High {Over Current High Side) .
P0263 Cylinder 1 - Injector Circuit Balance {Load Drop is Detected} .
P0264 Cylinder 2 - Injector CerLIIt Low (Over Current Low Side) .
P0265 Cylinder 2 - Injector Clrcmt ngh (Over Current High Side) .
P0O268 Cylinder 2 - Injector Circuit Balance {Load Drop is Detected) .
P0267 Cylinder 3 - injector Circuit Low (Over Current Low Side) e
pP0268 Cylinder 3 - Injector Circuit High {Over Current High Side} .
P0O269 Cylinder 3 - Injector Circuit Balance (Load Drop is Detected) °
PO270 Cylinder 4 - Injector Circuit Low (Over Current Low Side) .
P0O271 Cylinder 4 - Injector Circuit High {Over Current High Side} .
P0272 Cylinder 3 - Injector Circuit Balance (Load Drop is Detected) .
P0336 Crankshaft Position Sensor Circuit Range/Performance Problem A
PO341 Camsshaft Position Sensor Circuit Range/Performance {Single Sensar) A
P0343 Camsshaft Position Sensor Circuit High Input A
P0401 .";”Ext_wgust Gas Recwc:uietlon Flow Insufficent Detected .
PO402 - Exhaust Gas Recuculatmn Flow Excessive Detected .

- EOS o ":.EGR Actuator C|rcu:t Open or Short Circuit e
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DTC DESCRIPTION MIL
P0406 EGR Actuator Circuit - Short Circuit N .
P0501 Vehicle Speed Sensor - Range/Performance Problem A
P0503 - Vehicle Speed Sensor - Intermittent/High - A
P0O504 Stop Lamp (Brake) Sw1tch Malfunction A
P0562 System Voltage - Low Input A
P0563 System Voitage - High Input A
POGOO ' CAN Communication Line - Malfunction A
P0601 "EEPROM - Check Sum Error .
N POS02 . EEPROM Programming Error .
P0603 EEPROM and Configuration - Data Set Error .
- PdéSO Malfunction indicator Lamp - Malfunction ' A
) PO704 Clutch Switch - Malfunction A
) P1182 Fuel Pressure Regulator - Short Circuit »
P1183 | Fuel Pressure Regulator Open or Short Circuit .
P1184 Fuet Pressure Regulator - General Error .
P1185 Fuel Pressure Monitoring - Maximum Pressure Exceeded a
P1 186 Fuel Pressure Monitorihg - Maximum Pressure at Engine Speed Too Low . .
P1187 Fuel Pressure Monitoring - Regulator Valve Sick S .
£1188 Fuel Pressure M'onitoring - Leakage .
P1189 Fuel Pressure Monitoring - Governor Deviation at Engine Speed Too High °
P1190 Intake Throttie Actuator - Malfunction A
o P1300 Injector Speomc Data Fault A
P1321 Glow Indicator Lamp - Short Circuit A
pP1322 Glow Indicator Lamp - Open Circuit A
P1326 Glow Relay - Short Circuit A
P1327 Glow Refay - Open Circuit A
P1522 Sensor Supply Voltage 1 - Low input A
P1523 Sensor Supply Voltage 1- High input A
P1524 Sensor Supply Voltage 2 - Low Input A
P1525 Sensor Supply Voltage 2 - High Input A
P1529 TCM Englne Check Lamp Request .
P1545 1st Gear Recognition Switch - Short Circuit - A
P1546 1st Gear Recognition Switch - Open or Short Circuit A
P1616 Main Relay - Malfunction .
P1634 Water Heater Relay - Malfunction A
P1636 Voltage Regulator for Injector A
P1638 ECM Error A
P1639 .éCM Errar (A/D converter) A
P1646 Capacitor1 Voltage - High Input A
P1647 Capacitor1 Voitage - Low Input A




o ! MIL ON & Fault code memory

A - MIL OFF & Fault code memory

Refer to the Group "BE" for the troubleshooting proce-
dures of the DTC P1690, P1692, P1693, P1695, P16-
96, P1697 and P1698.

GENERAL FL-16
DTC DESCRIPTION MIL

. p16es2 Ignition Switch - Malfunction A
P1653 | Error Check after IG OFF - Malfunction A

- P1690 Imrobilizer Malfunction - SMAﬁthfAntena Error A
P1692 | Immobilizer indicator Lamp Error A

- P1693 Immobilizer Malfunction - Transponder Error i A
P1695 Immobilizer Malfunction - EEPROM Error A

B P1696 Immobilizer Malfunction - Authentication not successful A
P1697 . Imrr.l.o.biiizer Malfunction - Invalid tester request A

 P1698 Immobilizer Malfunction - Key IDE not valid A
P1765 imf‘nobilizer Reduction Signal - Malfunction A

i P2135 Accelerator Postion Sensor Switch 1',-‘5 Voitage Co rrectlon e
P2228 Atmospheric Pressure Sensor - Low Input A
P2229 Atmospheric Pressure Sensor - High Input A

&y w~ote



FL-17

FUEL SYSTEM

SYMPTOM TROUBLESHOOTING GUIDE CHART (l)

Problem

Possible cause

Engine does not start

Run out of petrol

Starter out of order. h

Pump hese supply cut

High pressure leakage

Fuse out of order

The compe'nsm;ation of individual injector not adapted

Brift of the water temperature sensor not detected

Drift of the rail ﬁéésure sensor not detected

Cam and Crank signals missing simultaneously

Battery voltage too low

Faulty antitheft

EGR valve blocked open (engine doesn't 'sta'r“t)

Fuel pressure regulator valve contaminated, stuck, jammed

Fuel quality / presence of water

inversion of low pressure fuel connections

Fuel filter not adapted

Low pressure fuel circuit sealed

Sealed fuel filter

Intermitient fault connection

Alr ingress in the low pressure fuel circuit

" Fuel return circuit of the pump seated

. Air heaters out of order

Engine compression too low

Leakage at eh injector valve

Low pressure fuel pump out of order

High pressure pump out of order

Injector jammed open

Bug software of hardware fault not detected




GENERAL

Problem

Possible cause

Engine starts with difficulty or starts and stall

-l”?un out of fuel

Fuel return hose of nozzle holder cut

H.i.gh pressure leakage

Fuse out of order

' Air filter sealed

Alternator or voltage reguiator out of order

The compensation of individual injector not adapted

Drift of the water temperature sensor not detected

Drift of the rail pressure sensor not detected

Battery voltage too low

EGR valve blocked open .(éﬁgine doesn't starf)

Fuel pressure regulater valve contaminated, stuck, jammed

Fuel quaility / presence of water

Inversion of low pressure fuel connections

| Fuel filter not adapted

Low pressure fuel circuit sealed

Sealed fuel filter .

Oil level .to-c')ul'l.igh ! too low :

Catalytic converter sealed or damaged

Intermittent fault connection

Air ingress in the llw pressure fuel circuit
Fuel! return circuit of the pump sealed

Air heaters out of order

Engine compression too low

Fuel return hose of nozzle holder sealed

Carbon deposit on the injector (sealed holes)

Needle stuck {injection possible over a certain pressure)

Petrol in fuel




FL-19 FUEL SYSTEM

Problem . " Possible cause

5 ' The compensation of individual injector not adapted

Drift”of the rail pressure sensor not detected

Drift of the water temperature sensor not detected

| EGR vaive biocked open (engine doesn't start)

Fuel pressure regutator valve contaminated, stuck, jammed

Air filter sealed

Fuel filter not adapted

Alr ingress in the low -pressure fuel circuit

Foor starting when hot Fuel quality / presence of water
Fuel return circuit of the pump sealed

Sealed fug! filter

Engine compression too low

Intermittent fault connection

Carbon deposit on the injector (sealed holes)

Needie ;‘Euck“(injection possible over a certain pressure)

Petrol in fuel
Bug software or hardware fault not detecied v

Fuel return hose of nozzle helder cut

The compensation of individual injector not adapted

Drift of the rail pressure sensor not detected

Drift of the sensors used to evaluate& the air flow not detected

Harness resistance increased

Fuel fitter not adapted

Air ingress in the low pressure fuel circuit

Fuel quality / presence of water

Sealed fuel filter

Air filter sealed

Unstable idiin i
9 Fuel return hose of nozzle holder sealed

High pressure leakage

Air heaters out of order

Engine compression too low

Bad flanging of the injector

High pressure pump out of order

tnjector not adapted

Carhon deposit on the injector (sealed holegjm

Needle stuck {injection possible over a certain pressure)

Injector jammed open




GENERAL

FL-20

Prbblem

Possible cause

| Idie speed too high / too low

Drlft of the engine coolant temperature sensor not detected

Incorrect state of the electrical pack devices

Alternator or voltage regulater out of order

Clutch not well set

-'Bug software or hardware fault not detected

Blue, white, black smokes

The compensation of individual injector not adapted

Drift of the engine coolant temperature sensor not detected

| Drift of the sensors used to evaluate& the air flow not detected

Drift of the rail pressure sensor not detected

EGR valve blocked open (engine doesn'tstart)

Fuel pressure regulator valve contaminated, stuck, jammed

Qil level too high / too low

Fuel quatity / presence of water

Catalytic converter sealed or damaged

Air filter sealed

Qil suctio;{'('e.r.\gir.\e récing}

Air heaters out of arder

Engine compression too low

Bad flanging of the injector

Injector washer not adapted, forgotten, doubled

Injector not adapted

Carbon deposit on the injector (sealed holes)

Injector jammed cpen

Petrol in fuel

Engine rattling, noisy engine

The compensation of individual injector not adébted

EGR valve blocked closed (noisy enging)

EGR valve blocked open (engine doesn't start)

Drift of the engine coclant temperature sensor not detected

' Drift of the seﬁsors used to evaluate& the air flow not detected

Air heaters out of order

. Engine compression too low

Fuel return hose of nozzle holder sealed

Drift of t'ﬁ.e.r.ail pressure sensor not detected

tnjector washer not adapted, forgotten, doubled

injector not adapted

Carbon deposit on the injector {sealed holes)

| Needle stuck {(injection possible over a certain pressure)

Injector jammed open




FL-21 FUEL SYSTEM

Problem Possible cause

The compensation of 1ndivid.ue.l. lnjector not .adapted

Intermittent fault connectlon

Burst noise Drift of the rail pressure sensor not detected

Fuel pressure regulator valve contaminated, stuck, jammed

Bug scftware or hardware fauit not detected

Acce!erator posmon sensor blocked (cabie jammed)

EGR valve blocked apen [englne doesn't start)

Untimely acceleration/deceleration and intermittent fauit connection

engine racing Oll suction (eng:ne racing)

Brift of the rail pressure sensor not detected

Bug software or hardware fauft not detected

Air inlet circuit open

Incorrect state of the electrical pack devices B

Accelerator position sensor blocked (cable jammed)

EGR valve blocked open (engine doesn't start)

Turbo charger damaged

Gap when accelerating and at re-coupling Fuel filter not adapted »
(respanse time) Sealed fuel filter ’

Engine compression too low

High pressure leakage

Fuel pressure regulator valve contamlnated stuck, jammed

Needle stuck (injection p055|ble over a certaln pressure)

Bug scftware or hardware fault not detected




GENERAL

FL-22

Engine stop/stalling

Problem

Possible cause

mun outoffue| IR

Pump hose supply cut

High pressure leakage

Fuse out of order

Fuel quality / presence of water

Low pressure fuei circuit sealed

Sealed f.ué.l .ﬁlt'e'r.

Cam and Crank signals missing simultaneously

EGR va.lve"blét.:.kéd opén (ehgine doesn't start)

Fuel pressure regulator vaive contaminated, stuck, jammed

Alternator or voltage regulator out of order

Intermittent fault connection

Catalytic converter sealed or damaged

Qii suction (engine racing)

Low pressure fuel pump out of order

High pressure purn'p ouf 6f-o“rd-er

Faulty ignition key

Petral in fue!

1

Bug software or hardware fault not detected




FL-23

FUEL SYSTEM

Prr..o.l-:)lem

Possible cause

Engine judder

Run' out of fue? "

Fuel return hose of nozzle holder cut

lncorrect state of the electrical pack devices

The compensatlon of mdlwduai injecter not adapted

Crrift of the sensors used to evaluate& the air flow not detected

EGR vaive blocked open {engme doesn't start)

Fuel fllter not adapted

Air i ingress in the Iow pressure f fuel circuit

- Fuel quality r‘ presence of water

' Sealed fuel filter

Intermlttent Tault connection

. Harness resistance increased

- Air heaters out of order

' Engine compression too low

Fuel return hose of nozzle holder sealed

Vaive clearance

Low pressure fuel pump out of crder .

Injector washer not adapted, forgotien, doubled ’

Carbon deposzt on the injector (sealed holes)

Needle stuck {injection possible ¢ver a certain pregsure)

Injector jammed open

Petrolin fuel

Bug software of hardware fault not detected




GENERAL

FL-24

Problem

Lack of power

Possible cause

i.The comp.enséfi.on of individual injector not adapted

" Accelerator position sensor blocked (cable jammed)

_Incorrect state of the electrical pack devices

Drift of the sensors used'to evaluate& the air flow not detected

'EGR valve blocked open (engine doesn't start)

Air inlet circuit open

h .Air filter sealed

Oil level foo high / too low

:_6étaiy'tic converter sealed or damaged

Turbo charger damaged

| Fuel filter not adapted

' Sealed fuel filter

Leakage at the injector valve

Fuel return circuit of the pump sealed

Fuel return hose of nozzle holder sealed

Engine compression too low

Injector not adapted

Carbon deposit on the injector (sealed holes)

Valve clearance

Too much power

EGR valve blocked closed (noisy engine)

The compensation of individual injector not adapted

Cil suction {(engine recing)

injector not adapted

Bug software of hardware fault not detected




FL-25

FUEL SYSTEM

Problem

Possible cause

Excessive fuel consumption

Fuel return hose of nozzle halder cut

Leakage at the Fuel pressure regulator valve

Leakage at fuel temperature sensor

: High pressurenléakage

Leakage at the spacers

Air inlet circuit open

Air ﬁltef sealed

The compensation of individual injector not adapted

'EGR valve biocked open {engine doesn't start)

Incarrect state of the electrical pack devices

Oil level too high / too low

Fuel quality / presence of water

Catalytic converter sealed or démaged

Turbo charger damaged

Engine compression too low

Injecter not adapted

Bug software or hardware fault not detected

Over speed engine when changing the gear
box ratio

Accelerator positicn sensor blocked (cable jammed)

The compensation of individual injector not adapted

Intern’iittent fault connection

Clutch not well set

Qil suction (engine racing)

. Injector not adapted

: Bug software or hardware fault not detected

Exhaust smells

EGR valve blocked open (engine doesn't star‘t.}

Gil suction (engine racing)

Turbe charger damaged

QOil level too high / too low

The compensation of individual injector not adapted

Catalytic converter sealed or damaged

Bad flanging of the injector

Injector washer not adapted, forgotten, doubled

Injector not adapted

Carbon deposit on the injector {sealed holes)

Needle stuck (injection possible over a certain pressure)

Injector jammed open

Bug software or hardware fault not detected




GENERAL FL-26

Problem Possible cause

The compensation of individual injector not adapted

EGR valve blocked open {engine doesn't start)

Drift of the sensors used {o evaluate& the air flow not detected

AJr filter sealed

Fuel quality / presence of water

Qil level too high / too low

Turbo charger damaged

Catalytic converter sealed or damaged

Oil suction (engine racing)

Air heaters out of order

Smokes (black, white, blue) when Engine compression 100 low

accelerating —
High pressure leakage
Intermittent fault connection
Bad flanging of the injector
Injector washer not adapted, forgotten, doubled
Injector not adapted
Carbon deposit on the injector {sealed holes)
Needle stuck (injection possible over a certain prassure)
Injector jammed open
Petrol in fuel
Bug software or hardware fault not detected
Pump hose supply cut
Fuel retum hose of nozzle holder cut
Leakage at the fuel pressure regulator valve
Fuel smells

Leakage at fuel temperature sensor

Leakage at the spacers

High pressure leakage




FL-27

FUEL SYSTEM

Problem" -

Possible cause

The engine collapses at take off

Accelerator position sensor blocked (cable jammed)

Incorrect state of the electrical pack devices

Air filter sealed

Inversion of low pressure fuel connections

" Fuel quaiity / presence ofwater

Fuel filter not adapted

Air ingress in the low pressure fuel circuit

Sealed fuel filter

Catalytic converter sealed or damaged

Clutch not well set

Intermittent fault connection

Dritt of teh rail pressure sensor not detected

Fuel pressure regulator valve contaminated, stuck, jammed

Petrol in fuel

Bug software or hardware fault not detected

The engine does not stop

Faulty ignition key

Oil suction {engine racing)

Bug software or hardware fault not detected

Different mechanical noises

Buzzer noise (discharge by the injectors)

Clip broken (vibrations, resonance, noises)

incorrect state of the electrical pack devices

Catalytic converter sealed or damaged

Air inlet circuit open

Bad flanging of the injector

Clutch not weil set

Turbo charger damaged

Valve clearance




GENERAL

FL-28

SYMPTOM TROUBLESHOOTING GULDE CHART

(I

= B N
Trouble symtoms ,g -3:9 E o E 3_ § E % % § %
T |2% 52155 i5s| B S (85,
g_l22l25 |22 2E| 2§ gE% £
Self-diagnosis 1 1 1 1 1 1 1 1 1
Immobilizer 2
Vehicle supply voltage '3 9 3
Main Relay 4 3 11 4
Fuse/plug wiring harness 5 8 2
Ignition switch signal 6 4 4 10 5
Crankshaft Position Sensor 7 12
No fuel 8
Wrong fuel 9 5 7 2 4 3
Lack of fuel , 2
Air in fuel system 10 8 4
Low-pressure circuit {fuel) 11 13 5 7
High-pressure circuit (fuel) 16 8 14 14 19 16
Fuel filter 12 9 5 6 5
Electric fuel pump 15 11 &
Fuel pre-heater 13 10 6 7
Fuel pressure Regulator Valve 18 9 16 13 15
Incorrect connection of injector 14 17 3 11 13
Injector 17 10 19 10 18 14
e e o | s 2 JERE
Defeciive ECM 20
Camshaft Position sensor 5
Engine Coolant Temperature Sensor 15 2 15
Loss of coolant
Glow-plug systam 16

LWGEEQD1 A



FL-29 FUEL SYSTEM

Trouble symtoms

Engine does not run
smothly, misfiring,

Engine will not
start

Engine shut off
and then restart
Engine starts

only with difficult
High idle no
throttie take-up
Knocking on accel.
(warm-up phases)
Vibration at idle
Reduced power
knocking

Bucking

Check items

3]
—_
—
oo
—_
2
—_
-
.
-

Rail Preassure Sensor

Accelerator Position Sensor 2

[(= I g 4]

Mechanical fault in accelerator pedal 3
EGR 7 10
Mass Air Flow Sensor 8 14

Air filter clogged 1 12 8 3
Vacuum system leaking 2

Turbocharger defective 11

Waste-gate vaive connection 12

Fuel Temperature Sensor 16

Checking timing belt tension 18

Clutch switch ;

Brake switch 7

Vehicle speed signal

Checking oil level

Radiator fan

Radiator defective or clogged

fgnition switch defective

A/CON compressor switch
A/CON switch
Plug contacts 8

Leak in connecting surface between 13
turbochager and Intake manifold

High pressure pump 22 21 21

L'WGEEQDIE



GENERAL FL-30

Trouble symioms

Engine overheating
Diagnosis lamp not
go out or flickers

Check ltems

constantly in operation

A/CON cannot be

Engine overrun,
switched on

Accel.
Clouds of black

smoke
with ignition key

Can not shut off

Radiator fan

= | White/Blue smoke

—_
—d
-
—
—_
=
—_

Self-diagnosis

Immobilizer

Vehicle supply voltage

hMain Relay

Fuse/plug wiring harness 4 2 2 4

ignition switch signal 3

Crankshaft Position Sensor

No fuet

Wrong fuel 2

Lack of fuet

Airin fuel system

Low-pressure circuit (fuel}

High-pressure circuit (fuel) 7

Fuel filter 4
Electric fuet pump

Fuel pre-heater b

Fuel pressure Regulator Valve 6

Incorrect connection of injector

injector

Engine mechanical components
(compression, valve clearance...)

Defective ECM 5

Camshaft Position sensor

Engine Coclant Temperature Sensor 8 2 6 3 3] 3

Loss of coolant 6

Glow-plug system

LWEEONC



FL-31 FUEL SYSTEM

Trouble symtoms

Engine overrun,
White/Blue smoke
Clouds of black
smoke

Engine overheating
Can not shut off
with ignition key
Diagnosis lamp not
go out or flickers
A/CON cannot be
switched on
constantly in operation

Accel,
Radiator fan

Check items

Rail Pressure Sensor

Accelerator Position Sensor 3 6

Mechanical fault in accelerator pedal 2
EGR

Mass Air Flow Sensor

Air filter clogged

wlMion | w

Vacuum system leaking

Turbocharger defective

Waste-gate valve connection

Fuel Temperature Sensor g

Checking timing belt tension

Clutch switch ,

Brake switch

Vehicle speed signal

Checking oil level 7

Radiator fan 4

Radiator defective or clogged

ignition switch defective 2

A/CON compresscr switch 4 2
A/CON switch 3

Plug contacts

Leak in connecting surface between
turbochager and Intake manifold

LWGEEOO1D



GENERAL

FL-32

WHEN GLOW(PREHEATING) LAMP IS
ILLUMINATED AT ALL TIMES (ECU AUTOMATIC
RECONGITION PROCEDURE})

[y w~oOTE

1.

it is normal if the glow lamp with ignition On is
illuminated during preheating{max. 10 seconds)
asscording to the ambient temperature and then
put off. The glow lamp is iluminated at all times
for the vehicle with ECM having not performed
automatic recognition procedure.

When the cusfomer's complaint arises from glow
lamp iHumination at ali time, if there is no DTC
code(P 1321} existing, test the ECM by perform-

CASE 1) WHEN ECM IS NOT RECOGNIZED IN AT OR MT

Check DTC code using HI-SCAN.

Is the DTC code P1321 {short circuit of glow

YES

Y

ing ECM Automatic Recognition routine using
HI-SCAN.

When MT/AT is properly selected, press [ESC]
key to stop the automatic recognition.

If the ECU is at the initial state, start the automa-
tic recognition routine to adapt the Transaxle ty-
pe.

After adaption, about 5 seconds after with ignition
OFF, check whether the adaption is normal or
not though glow lamp illumination with ignition

Whenever ECM is replaced with 2 new one or an
used one from other transaxle type of vehicle,
automatic recognition routine is necessary.

lamp) displayed?
l NO

Check and repair a short/an open circuit,
it necessary

L

Select the [ECU AT/MT AUTOMATIC RECOGNITION] using Hi-SCAN ;

A

l

When it is recognized as the initial state,
« [|fit displays {Do you want AUTOMATIC RECOGNITION?], select [YES] te
start the automatic recognition routine.

l

When it is recognized as AT instead of MT.

*  MT vehicle must not have CAN
communication line (ECM pin No.9 and
10} and ECM pin No.56 should not be
grounded.

+ Repair it the state is not same as the
above.

l

When it is recognized as MT instead of AT.
AT vehicle must have CAN communication
line (ECM pin No.9 and 10} and ECM pin
No.56 should be grounded to the body.
Repair if the state is not same as the
above.

L

r

It is normal if it recognizes properly according to transaxle type.
* For MT vehicle : Currently Manual transmission is selected.
* For AT vehicle : Currently Automatic transmission is selected.

l

About 5 seconds after with ignition OFF, check whether the adaption is
completed normally or not through glow lamp itfumination with ignition ON.

EFUE20E



FL-33 FUEL SYSTEM

CASE 2) WHEN ECM INCORRECTLY ADAPTED FOR TRANSAXLE

Check DTC code using HI-SCAN. YES
« Isthe DTC code P1321 {short circuit of glow ———
lamp} displayed?

Check and repair a short/an open circuit,
if necessary

NO

Select the [ECM AT/MT AUTOMATIC RECOGNITION] using HI-SCAN

When it is adapted as AT instead When it is adapted as MT instead
of MT of AT

l .

initiate the ECM using HI-SCAN.

Select the [ECM AT/MT AUTOMATIC RECOGNITIQN] using HI-SCAN.

About 5 seconds after with ignition OFF, check whether the adaption is normal
or not through glow lamp illumination with igniticn ON,

EFUEAID



GENERAL _—
DIESEL CONTROL SYSTEM CHECKING PROCEDURE (SELF-DIAGNOSIS)

| th w~ore
INSPECTION  ceoganes +  When attery voltage is excessively low, diagnos-

If the disei control system components {sensors, ECM, in-
jector, ete.) fail, interruptionto the fuel supply or failure to
supply the proper amount of fuel for variousengine opera-
ting conditions will result. The following situations may be
encountered

1.  Engine is hard to start or does not start at all.
2. Nstable idle.
3. Poor driveability.

If any of the above conditions are noted, first perform a ro-
utine diagnosis that includes basic engine checks (ignition
system malfunction, incorrectengine adjustment, etc.). Th-
en, inspect the disel contorl system components with the
HI-SCAN (Pro).

(O ~ote

+  Before removing or installing any part, read the
diagnostic trouble codesand then disconnect the
battery negative (-} terminal,

«  Before disconnecting the cable from battery ter-
minal, turn the igniticn switch to OFF. Removal
or connection of the battery cable during engine
operationor while the ignition switch is ON could
cause damage to the ECM.

*  Wochecking the generator for the charging state,
do not disconnect the battery '+' terminal to pre-
vent the ECM from damage due to the voltage

+  Weharging the battery with the external charger,
disconnect the vehicleside battery terminals to
prevent damage to the ECM.

SELF-DIAGNOSIS

The ECM monitors the input/output signals {some signals
at all times and theothers under specified conditions). When
the ECM detects an irregularity, it records the diagnostic
trouble code, and outputs the signal to the Data Link con-
nector. The diagnosis resuits can be read with the MIL or
HI-SCAN{Pro). Diagnostic Trouble Codes(DTC) will remain
in the ECM as long as battery power is maintained. The
diagnostic trouble codes will, however, be erased when
the battery terminal or the engine controi moduie(ECM)
connector isdisconnected, or by the HI-SCAN (Pro).

O w~oTe

If a sensor connector is disconnected with the ignition
switch turned on, the diagnostic trouble code (DTC)
is recorded. In this case, disconnect the battery nega-
tive terminal (-) for 15 seconds or more, and the diag-
nosis memory wiff be erased.

tic trouble codes can not be read. Be sure to ch-
eck the battery for voltage and the charging sys-
tem before starting the test

*  Diagnosis memory is erased if the battery or the
ECM connector is disconnected. Do not discon-
nect the battery befere the diagnostic trouble co-
des are completely read and recorded.

INSPECTION PROCEDURE {(USING GENERIC
SCAN TOOL)

1. Turn OFF the ignition switch.

2. Connect the scan tool to the data link connector on
the lower crash pad.

3. Turn ON the ignition switch.

4. Use the scan tool to check the diagnostic trouble co-
de.

5. Repair the faulty part from the diggnosis chart.
6. Erase the diagnbstié:‘ trouble code.

7. Disconnect the GST. .

ERDAGTO4

() w~orte

When deleting diagnostic trouble code, use scan fool
as possible. When deleting diagnostic trouble code
by disconnecting baftery ferminal(-}, data for ECM co-
ntrof may delete simuitaneousty.



FL-35 FUEL SYSTEM

COMPONENT LOCATION  crageros
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SwrSm,

i
7 B 7 fe fo

HKFQEQD 14




DIESEL CONTROL SYSTEM

FL-36

[1] Mass Air Flow Sensor (MAFS)

[2] Intake Air Temperature Sensor (IATS)

[3] Engine Coolant Temperature Sensor (ECTS)
(4] Camshaft Position Sensor (CMPS)

(8] Crankshaft Position Sensor (CKPS)

[6] Injector

Rail Pressure Sensor (RPS)

Throttle Flap Sclenoid Valve

EGR Solenoid Valve

Fusl Pressure Regulator Valve

|]—_'T] Accelerator Position Sensor (APS)
@ Fuef Temperature Sensor {FTS)
@ Main Relay

ECM

{15 Fuel Pump Relay

Throttle Flap Actuator
Multi-Purpose Check Connector
DLC {Data Link Connactor)

EFQEQDTR




FL-37 FUEL SYSTEM
1
HKFOQEOQ2A KFQEOOZR
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DIESEL CONTROL SYSTEM

FL-38

KFQEQDZF KFGECR2G
KFQEDDZH KFQEQOZD
13
i
!
i
|
|
i
KFQEODZ!
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FUEL SYSTEM
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DIESEL CONTROL SYSTEM FL-40

ENGINE CONTROL MODULE
ECM CONNECTOR  ceaeosrr
C230-1 Cc230-2
— /1
A5 (24T IITIT LTI I ITITIT16 SCTETTTT1132P8 M
=3 ;:IlJlllllllllHllllllji :%i&&::ﬁ?
(Mo, 8 (T T T T T T TTTTTITIT63 1 OOITTTT18 |3f Ty
] — (-] =]
\ A
KELEDIDZA
[ECM C230-1 CONNECTOR]
'PIN]  FUNCTION  CONNECTED TO REMARK
1 | Ground Chassis ground
2| Ground Chassis ground )
3 | Ground Chassis ground
| 4 | Battery Voltage Supply after Main Relay Main Relay )
5 | Battery Voltage Supply after Main Relay Main Relay . )
" 6 | Not connected )
. 7 | Not connected
8 | Not connected
g | CANLOW TCM AST Only
10 | CAN HIGH o™
11 immaobilizer System Immoaobilizer (SMARTRA) Immoebilizer Only
12 Fuel Consumption signal output Trip Computer ”
_.‘i_3_-_l\-r1-é.i.n -églgﬂfmgbntrol output Main Relay
14 | Auto Cruise Main Indicator Lamp contrel putput Auto Cruise Main Indicator Lamp gﬁ?e(;rgriﬁfontrol
15 | Glow Plug Relay control output Glow Piug Relay
16 EGR Solenoid Valve control output EGR Solenoid Valve
17 | Immobilizer Lamp control output Immebilizer Lamp Immobilizer Only
18 Throttléui-‘lap Solen:oid Valve control output Throttle Flap Sciencid Valve
19 | Condensor Fan Relay control ocutput (High) Condenser Fan Relay (High)
20 | Condensor Fan Rela;!'“r-:ontrol output (Low) Condensor Fan Relay {Low)
| 21 | Air Conditioner Compressor Relay control output gglgyonditioner Compressor
22 | Not connected T
23 | Auxiliary Water Heater Relay control ouiput Auxiliary Water Heater Relay
24 ' Electric Fuel Pump Relay control output Electric Fuel Pump Reiay "
25 Not connected o




FL-41 FUEL SYSTEM

[ PIN]| ~ FUNCTION __ CONNECTED TO REMARK

26 | Not connected

_27 " Not connected

——

28 . Not connected

" 29 | Not connected

30 _Not connected

31 Not connected

32 Mot connected

N '33 Not connected

34 _th connected

" 35 | Not connected

36 | Not connected

37 | Not connected

38 | Not connected

39 ; Not conneéted

Auto Cruise Control

40 | Auto Cruise Control Supply Auto Cruise Control Switch System Only

_ 41 | Not connected

| 42 Not connected : o ,

43 | Not connected

' 44 | Not connected

-45 Not connected

46 | Not connected

47 | Engine Speed signal output Tachometer
48 | Diagnestic Data Line (k-Line) Data Link Connector (DLC)
49 | Vehicle Speed Sensor (VS8) signal input Vehicle Speed Sensor (VSS)
50 | Not connected
51 f\l_l;'l g}i?&gi\?\?}er Pressure Switch Signal Triple Switch
52 { Air Conditionar Pressure Switch Signal (MIDDLE) Triple Switch
53 | 1st Gear Recognition Switch Signal 1st Gear Recognition Switch
54 | Brake Switch Signal 2 (Redundant) Brake Switch
55  Not connected -
56 | AT or M/T Auta Recognition Input M/T: OPEN, A/T; Ground
- B7 Noi“con nected
58 | Battery Voltage Supply after Ignition Key Ignition Key
59 | Brake Switch Signal 1 Brake Switch _
60 | Air Conditioner "ON" Signal Air Conditioner Switch
61 | Clutch Switch Signal (M/T ONLY) Clutch Switch (M/T ONLY) :
82 | Blower Switch Input Blower Switch

83 th connected




DIESEL CONTROL SYSTEM

FL-42

PIN

FUNCTION

~ CONNECTED TO

REMARK

64

Not connected

65

Not connected

66

Not connected

67

Not connected

68

Not connected

69

Not connected

70

Not connected

71

Not connected

72

Not connected

73

Not connected

74

Avuto Cruise Activator Button Ground

Auto Cruise Control Switch

Auto Cruise Control
System Only

75

Auto Cruise Activator Button Signal

78

Accelerator Position Sensor (APS) 1 Ground

77

Accelerator Position Sensdf (APS}- "1Néignal !n_pu.tm o

Auto Cruise Control Switch

Acce_elérétor. Position Sensor
(APS)

78

Accelerator Position Sensor (A'PS} 1 Supply

79

Acceleratorulé’ssition Sensor (APS) 2 Ground

80

Accelerator Peosition Sensor (APS) 2 Signal input

81

Accélerator Position Sensor (APS} 2 Supply

[ECM C230-2 CONNECTOR]

PiN

FUNCTION

CONNECTED TO

REMARK

1

Fuel Temperature Sensor signal input

Fuel Temperature Sensor (FTS)

2 | Fuel Temperature Sensor ground Fuel Temperature Sensor (FTS)
. : . Engine Coolant Temperature

3 | Engine Coolant Temperature Sensor signal input Sensor (ECTS)
B | E_ngméCoolantTemperatu ”

4 | Engine Coolant Temperature Sensor ground Sensor (ECTS)

5 | Intake Air Temperature Sensor input Intake Air Temperature Sensor

(IATS)

8 | Immaobilizer Ground immaobilizer (SMARTRA) Immoabitizer Only

7 | Mass Air Flow Sensor ground Mass Air Flow Sensor {(MAFS)

8 | Mass Air Flow Sensor signal input Mass Air Flow Sensor (MAFS)

9 Rail Pressure Sensor supply Rail Pressure Sensor (RPS)

10 | Rail Pressure Sensor signal input Rail Pressure Sensor (RPS)

11 | Rail Pressure Sensor ground Rail Pressure Sensor (RPS)

12 | Not connected

13 | Not connected

th ;:onnééted
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PIN FUNCTION : CONNECTED TO REMARK
15 | Not connected :
16 | Mass Air Flow Sensor supply Mass Air Flow Sens_or {MAFS)

17 | Not connected

18 | Crankshaft Position Sensor signal input [+] ?Crf(g"g')haﬂ Position Sensor

19 | Crankshaft Position Sensor signal input [-] gf{;‘;“aﬂ Position Sensor

20 | Grankshaft Position Sensor shield ga;ghaﬂ Position Sensor

21 | Not connected

Camshaft Position Sensor

22 '. Camshaft Position Sensor signal input (CMPS)

i " Camshaft Position Sensor
23 ‘ Camshaft Position Sensor ground (CMPS)
24 ' Not connected

25 Not connected

26 | Not connected

27 | Fuel Pressure Regulator Vaive high side Fuel Pressure Regulator Valve .
28  Fuel Pressure Regulater Valve low side Fuel Pressure Regulator Valve

29 | Malfunction Indicating Lamp (MiL} output Malfunction Indicating Lamp (MIL

30 Glow Time Indicator Lamp control-butput Glow Time Indicator Lamp

31 | Not connected

32 | Not connected
33 | injector (Cylinder 1) iow side Injector (Cylinder 1)
34 Not CO}'-I.He::tEd
35 | Not connected

38 | Injector (Cylinder 1 and 4) high side Iniector (Cylinder 1 and 4)
37 | Injector (Cylinder 2 and 3) high side Injector {Cylinder 2 and 3)
38 | Injector {Cylinder 4) low side Injector (Cylinder 4)
39 | Injector (Cylinder 3) low side Injector {Cylinder 3}

40 | Injector (Cylinder 2) low side N ' fnjector {Cyiinder 2}
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ECM PIN CHECK SHEET
[ECM C230-1 CONNECTOR]

. Input/output signal
PIN Pin Description Vehicle Status Note
Type Level
1 Battery minus All Ground (0 ~ 0.5V}
2 | Batiery minus All Ground (0 ~ 0.5V}
3 | Battery minus All Ground (0 ~ 0.5V)
4 Battery plus via Fuse (7,5A) Ignition ON DC Vbatt
5 | Batiery plus via Fuse (20A) Ignition ON DC Vbatt
8 |NA
7 | NA
8 | NA
9 | CANLOW AT onl
: on
10 | CAN HIGH 5 Y
11 | NA ;
. . . . ' Fuel 80mcc
12 | Fuel consumption signat output Engine running Puise Vbat :
| | ’ | 0-05V per 1 pulse
KESDTO0C
. Ignition ON DC Greund (0 ~0.5V)
13 | System power relay —
Ignition OFF DC Vbatt
14 |N.A
Sy N pe Ground (0 ~ 0.5V)
15 | Glow relay
Ignition CN (Glow
OFF) DC Vbatt
i i PWM ----Vbat
16 | EGR valve Engine running 200HZ _I—U_I_
9~ 0'5VEFUE426
"1G. ON (Lamp ON) | DC Ground (0 ~ 0.5V)
17 | Immobilizer indication lam
p | iG. ON (Lamp ne Vbat
¢ OFF)
2 sec. after engine | PWN +.e+Vbat
18 | Throttle flap actuator key OFF 300HZ _J_U_l_ y
0-~03 EFUg475
] IG. ON (Fan ON) Ground (0 ~ 0.5V)
19 | Fan relay - High speed A DC
IG. CN (Fan OFF) Vbat
: IG. ON (Fan CN) Ground (¢ ~ 0.5V)
20 ' Fan re|ay - Low Speed DC | e e e
[G. ON (Fan CFF) Vhat
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FUEL SYSTEM

PIN '

Input/output signal

Pin Description Vehicle Status : — Note
Type Level
. E%’E“nfg 8% DC Ground (0 ~ 0.5V)
21 AIC compressor relay —
}%@?ﬁg gEF} be Vbatt
22 NA )
Engine runnin
O N (L G e T
: Engine running DC Vbatt phon oniy
{Heater OFF)
:g%ﬁ?;;:; ON) Ground (0 ~ D.5V)
24 | Electric fuel pump relay DC
ICON c('?aggy OFF | Vbatt
25 |N.A T
26 | N.A
27 | N.A
28 | NA ’
29 | NA
30 |NA
31 |NA
32 [NA B
33 [ NA
34 |NA i
35 |NA
36 | NA
37 INA
38 [NA
39 {NA
40 | Cruise control supply IG.ON Analog 4.7 ~ 5.2V
41 N.A
42 | NA
43 [NA o
44 | N.A
B INA
46 |N.A
47 | Engine speed output signal Engnine running Pluse J—U—I:::ba: o
EFLMZ42T
48 | Biagnosis - K interface
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—_—
I

Pin Description

Inputioutput signal

PIN Vehicle Status - Note
g o Type Leve!
49  Vehicle speed sensor signal “ Vehicle running Pluse
50 NA i
Engine running
Vbatt
51 | A/C pressure switch signal (Fan (Comp. ON} oC
speed high} Enai - _ .
gine running -
(Comp. OFF) Ground (0 ~ 0.5V)
Engine running
Vbatt
55 | A/C medium switch input (Fan (Comp. ON}) be
gine running _
(Comp. OFF) Ground (0 ~ 0.5V)
ggen;tr:)on ON (1st DC Vbat
53 | 1st gear recognition switch —| MT only
[gnition ON {Other -
gear) DC Ground (0 ~ 0.5V)
' B Ignition ON (Brake ~
_ Pressed) DC Ground (0 ~ 0.5V)
54 | Redundant brake switch signal |
fgnition ON (Brake
Released) oC Vhalt ’
55 . N.A
N Ignition ON {MT) DC Vbatt
56 | MT/AT auto recognition — -
ignition ON (AT) oC Ground (0 ~ 0.5V)
57 |NA
_ ] Ignition ON DC Vbalt
58 [ Terminal 15 (switched bat. +) —
Ignition OFF DC Ground (0 ~ 0.5V)
Ignition ON {Brake
. . Pressed) DC Vbalt
59 | Brake switch signal
ignition ON (Brake N
Released) DC Ground {0 ~ 0.8V)
Ignition CN {A/C
. SW ON) DC Vbalt
60 | A/C on signal
Ignition ON (A/C -
SW OFF) DC Ground {0 ~ 0.5V)
Ignition ON (Clutch .
‘ . Pressed) DC Ground (0 ~ 0.5V)
61 | Clutch switch signal MT only
Ignition ON {Clutch
Released) be Vhalt
Ignition ON N
o . (Blower SW ON} DC Ground {0 ~ 0.5V)
62 | Blower switch input signal
Ignition ON
(Blower SW OFF) | PC Voalt
B3 | NA
| B4 |NA
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! ) Input/output signal
PIN ! Pin Description Vehicle Status -~ Note
: Type Level
65 |NA 3
66 | N.A
67 iN.A
68 | N.A
69 | NA
70 | NA
71 | NA
72 | NA
73 INA
74 | Cruise control activator ground Aldl Ground (0 ~ 0.5V)
IG. ON (Main W 4300mV ~ 4500mV
ON)
; IG. ON (Set SW -
75 * Cruise control activator button ON) 400mVY ~ 500mV
: signal
é IG. ON {(Resume -
SW ON) 1300mv ~ 1500mY
IG. ON (Cancel N v
SW ON) Ground (0 ~ 0.5V)
76 Accelerator pedal sensor 1, Al Ground {0 ~ 0.5V}
ground
) Ignition ON {Idle) | Analog 0.6 ~0.85V
77 | Accelerator pedal sensor 1, sign —
Ignition ON (WOT) | Analog 3.5 ~4.7V
-8 Accelerator pedal sensor 1, Ignition ON Analog 5V
supply
Accelerator pedal sensor 2, N
79 ground All Ground (0 ~ 0.5V)
) kgnition ON (Idle) | Analeg 0.25~0.51V
80 | Accelerator pedal sensor 2, sign —
Ignition ON (WOT) | Analog 1.6 ~2.5V
81 Accelerator pedal sensor 2, Ignition ON 5V

supply
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[ECM C35-2 CONNECTOR]

Inputioutput signal

PIN . - .
Pin Description Vehicle Status - Note
NO. P Type Level
1 N.A
.2 Fuel temp sensar ground All Ground {0 ~ 0.5V)
1290’120” ON (below | Analag | aboveb 3.5V
3 Coolant temperature sensar )
signal y—
gnition ON (below
80°C) Analog below 1.8V
' Coolant temperature sensor _
4  ground Ground {0 ~ 0.5V)
Lgo’l'g‘)’” ON (below | Anatog | above 1.7V
5 | Air temperature sensor signal
Ignition ON (above
80°C) Analog below 0.7V
6 | tmmobilizer ground Al Ground (0 ~ 0.5V) 'omnl';“’ option
7 | Mass air flow sensor ground All Ground (0 ~ 0.5V)
. . Ignition ON & - v
8 | Mass air flow sensor signal Engine Warm-up Analog 545 -~ 605 mg/str ,
9 | Rail pressure sensor supply [gnition ON {5 0.25V)
Yy 220 ~ 300bar
10 | Rail pressure sensar signal Ignition ON Analog _/_ o (below 1.5V
............. 2.0 at idle)
EFUE4Z2D
11 | Rail pressure sensor ground All Ground {0 ~ 0.5V)
12 [NA
13 | NA
14 |N.A
1% |NA
16 | Mass air flow sensor supply Ignition ON 47 ~52V
17 [N.A
18 Crankshaft position sensor plus ' Engine running Sine wav . ;
signal Paositive peak voltage at °
" : idie:minimum 1.65V
19 C_rankshaft position sensor minus Engine running Sine wav
signal
20 | Crankshaft position sensor shield | All Ground (D ~ 0.5V)
21 |NA
22 ;: Camshaft position sensor signal | Engine running Anaiag | I """ 48 ~24v
----below 0.6V
EFUEA30
23 | Camshaft position sensor ground | All Ground {0 ~ 0.5V)

24

N.A




FL-49 FUEL SYSTEM

PIN _ . L. . ”I”riﬂput!output signal
Pin Description Vehicle Status Note
NO. ' Type Level
25 |NA
26 [ NA
Rail pressure reguiator "high ' . . PWM
27 | side" (MPROP)  Engine running | 4007
Rail pressure regulator "low . . PWM ~0~058Y__
28 | side” (MPROP) Engine running | 10 S
'é’g'}“m ON (Lamp | 5 Ground (0 ~ 0.5V)
29 | Malfunction indication lamp e
, Ignition ON (Lamp
OFF) DC Vbatt
Ignition ON (Lamp | ~
o ON) Ground (O ~ 0.5V)
30 | Glow indication lamp -
fgnition ON (Lamp
OFF) Vhatt
31 |NA )
32 INA ]
33 | Injector for cylinder 1 Engine running Analog
3 INA T 1
35 | NA .
36 | Injecter "high bank" (cyl. 1 and 4) | Engine running DC 10 Volt or more
( 37 | Injector "high bank" (cyl. 2 and 3) | Engine running DC 10 Volt or more
38 | Injector for cylinder 4
; Engine runnin Analo
38 | Injector for cylinder 3 ¢ 9 9
ov
40 | Injector for cylinder 2 KFQESBSA
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AIR FLOW SENSOR (MAF & IAT)

AIR FLOW SENSOR (AFS)  cgeencon

MAF uses the features of sensor heater, after HOT FILM 5.00
units calculate the intake air quantity, then send the signal S 400 | T ]
to ECM. ECM uses the signal to decide the timing for EGR 2 /./
operation. % a.00 v

Z 200 4

g

S 1.00

et

0.00

o 120 250 370 480 640
Air mass flow (kg/h)

EFACIBOL

TROUBLESHOOTING HINTS

1. When Ignition switch is turned on, if AFS output velt-
age is not "0" (engine stops), inspect the malfunction
of AFS and ECM.

2. Even though AFS output voltage is abnormal, if eng-
ine is at idle, inspect the following conditions.
1) Chect the poor attachment of airflow, cut air du-

KFQEOSOA ct, and air cleaner filter branched from AFS.
HOT FILM AFS OUTPUT FEATURES 2) Bad combustion in the cylinder or fault injector
Mass alr flow (kg/h) Output voltage (V) 3. Evenif no AFS malfunction oceurs, check the moun-
8 1.19 ~1.20 ting dircection of AFS.

10 1.25 ~ 1.27 m NOTE

15 1.39 ~ 1.42 ' _

30 . 175~1.78 +  Use correct digital voltmeter.

60 29% 997 *  Before inspection, warming up the engine tifl the

120 5 70~285 engine coclant temperature is up to 80° ~ 90°C-.

WIRING HARNESS INSPECTION
250 3.51~3.58
370 3.94 ~4.00 Refer to P0102, PO103 DTC inspection procedures.

480 424 ~4.32
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FUEL SYSTEM

AIR TEMPERATURE SENSOR(ATS)

AIR TEMPERATURE SENSOR (ATS)  franois

SENSOR INSPECTION
1. Inspect the resistance of sensor using a multi-tester.

2. Measure teh resistance between ATS and terminal

. TEMPERATUR | RESISTANCE
NEITION N

co E (°C) (k)
B -40 39.260
-30 22.260
-20 13.850

-10 8.609

0 5,489

+10 3.604

+20 2420

+30 1.662

.. +40 1.166
tgnition ON +50 : 0.835
+60 0.809

+70 0.452

+80 0.340

+90 0.261

+100 0.202

+110 0.159

+120 0127

+130 0.102

3. Hresistance value is out of standard, replace the int-
ake air temperature sensor is integrated in AFS.

WIRING HARNESS INSPECTION
Refer to P0112, P0113 DTC inspection procedures.
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ENGINE COOLANT TEMPERATURE SENSOR (ECT)
| USING MULTITESTER

ECTS (ENGINE COOLAANT

1. Remove the water temperature sensor from the eng-

TEMPERATURE SENSOR) EAAICFAD " Ine coolant passage of the cylinder head.
The engine coolant water temperature sensor is located in 2. With the temperature sensing portion of the engine
the engine coolant passage of the cylinder head. It detects coolant temperature sensor immersed in hot water,
the water teperature and relays signals to the ECM. Item- check resistance.
ploys a thermistor, which is sensitive to changes in tempe- 1) WTS sensor (check pin : terminal 1 and 2)
rature. The electric resistance of a thermistor decreases in
response to temperature rise. The ECM judges engine co- Temperature {°C) Resistance (k)
olant fempertura by the sensor output voltage and provides
optimum fuel enrichment when the engine is cold. -40 . 4814

-20 14.13 ~ 16.83

0 5.790

20 231~259

40 1.148

60 0.59

80 0.32

100 0.19

110 0.14 ~0.15

120 01163

2) (Gauge nuit {check pin : terminal 2 and 3)

Temperature {°C) Resistance (kf2)
60 125
KFQEOE0A 85 426~ 542
TROUBLESHOOTING HINTS 119 221~262
125 15.2
When idling speed is not appropriate or blacksmoke arises
it is likely to be a defect of water temperature sensor.
WIRING HARNESS INSPECTION
Refer to PO117, P0118 DTC inspection procedures. Pin NO. Description
| |
i 2|3 1 ECTS signal
2 Signal for gauge
<Sengor sidex 3 ECTS ground

EFQEQDSE

3. If the resistance deviates from the standard value
greatly, replace the sensor.
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INSTALLATION

1. Apply aealant THREE BOND TB 2403 or equivalent
to threaded portion.

2. Install water temperature sensor and tighten it to sp-
ecified torque.

Tightening torque
20 ~ 40 N-m {14.75 ~ 20.50 Ib-ft)

3. Connect the harness connector securely.

4. After running engine, check coolant feak.
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CRANKSHAFT POSITION SENSOR (CKP)
' SENSOR INSPECTION

CRANSHAFT POSITION SENSOR
{CKP) EDC466BC

1. Remove CKP sensor.

2. Measure resistance between the terminals 1 and 2
Piston position on combustion chamber is the substantial
to define the starting of injection timing. Al engine pistons )
are connected to c?anksjhaﬂ by conr?ecting ?od. Spensor Resistance : 0.77 ~ 0.95 kQ2 (20°C)
on crankshaft can supply the informations concerning all
piston positions, revelution speed is defined by revolution
per minute of crankshaft. The signal induced from cranks-
haft position sensor is sent to ECM.

| = = =1 | Pin NO. Description
. g2 3p 1 Sensor shield
= = O 2 CKPS signal(-)
<Sensor side> a3 CKPS signal(+)

EFGEMISE

3. Measure the gap between CKP sensor and sensor
wheel. '

o .
R KPRECOZD

' ;.;:1" N Gap: 0.8 ~1.5mm

4. Install CKP sensor.

Tightening torque: 3.8 ~ 5.8 N'-m (2.9 ~ 4.35 Ib-fi)

WIRING HARNESS INSPECTION
Refer to PG338 DTC inspection procedures.
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CAMSHAFT POSITION SENSOR (CMP)

CAMSHAFT POSITION SENSOR (TDC)  cassoser

TCD sensor senses the TDC sensor{Camshaft Position
Sensor) point of ON.1, 4 cylinder on its compression stro-
ke. Its signal is fed to ECM to be used to determine the
sequence of fuel injection. Crank angular sensor senses
the crank angular of each cylinder, and input the pulse si-
gnal to ECM. lts signal is fed to ECM to be used to determ-
ine the engine speed and adjust the fuel injection timing
and ignition fiming.

e
KEGEDC2C

WIRING HARNESS INSPECITON
Refer to P0341, P0343 DTC inspection procedures.
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EGR SOLENOID VALVE

EGR SOLENOID VALVE  ceim0ac0

With exhaust-gas recirculation (EGR} a pertien of the exh-
aust gas is led into the engine's intake tract. Up to a certain
degree, an increasing portion of the residual exhaust gas
content has a positive affect upon the exhaust-gas emiss-
ions. For ECM control, the actual drawn-in fresh-air mass
is measured and compared at each operating point with
the air mass setpoint value. Using the signal generated
by the control circuit, the ECG valve opensso that exhaust
gas can flow into the intake tract.

EGR SOLENOIDD VALVE INSPECTION

WIRING HARNESS INSPEC

KFGEQS0A

TION

Refer to P0405, P0406 DTC inspection procedures.,

. Check condition . e
Check item (Using Hi-scan(pro) Engine condition Standard value j
. Solenoid valve - ‘‘‘‘‘‘‘‘ .......... C .i'lméck the sound for proper
EGR solenoid valve OFF — ON Ignition switch : ON operation -
VALVE INSPECTION

Measure resistance between the terminals 1 and 2.

—— Pin NO. Description
n 1 Salencid power
<8olenoid sidex> 2 Sofenoid control
EFQE005C
‘ Check item Specified value

. 14 ~17(2
resistance

‘ EGR solenoid valve
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FUEL SYSTEM

THROTTLE CONTROL

THROTTLE FLAP SOLENOID VALVE  ccogeean

In order to decrease engine vibration and ncise at engine
stop ECM operates throttle flap solencid valve to open and
vacuum from alternator let the actuator operated to close

the throttle flap for a moment.

KFOECE0B
WIRING HARNESS INSPECTION
Refer to P0405, P0406 DTC inspection procedures.
THROTTLE FLAP SOLENOID VALVE INSPECTION

. Check condition |
Check item {Using Hi-scan(pro} l

Engine condition

Standard value

Solenoid valve

Check the sound for proper

i Throttle flap sclencid valve OFF —» ON I Ignition switch : ON operation
VALVE INSPECTION Check item Specified value
Throttle flap solenoid 14 ~ 170

Measure resistance between the terminals 1 and 2.

@ Pin NO. Description
1 Solenoid power

2 Solenoid control

<Solencid side>

EFQEDOSE

valve resistance
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RAIL PRESSURE SENSOR (RPS)

RAIL PRESSURE SENSOR (RPS)  gapscess

In order to output a voltage signal to the ECM which corr-
esponds to the applied pressure, the rail pressure sensor
must measure the instantaneous pressure in the rail. The
fuel flows to the rail pressure sensor through an opening in
the rail, the end of which is sealed off by the sensor diaph-
ragm. Pressurized fuel reaches the sensor's diaphragm
through a blind hole. The sensor element {(semiconductor
device) for converting the pressure to an electric signal is
mounted on this diaphragm. The signal generated by the
sensor is inputted to an evaluation circuit which amplifies
the measuring signal and sends it to the ECM.

USING HI-SCNA

KEQEQDZE

; . . i, ‘ Set value )
| Check item Data display Check conditions Rail pressure {HI-SCAN)
i Rail pressure sensor Rail pressu'l_'g Engine at idle 220 ~ 300 bar 260bar

WIRING HARNESS INSPECTION PROCEDURES

Refer to P0190, P0182, P0193 DTC inspection procedur-
es,

SENSOR REPLACEMENT

Replace the RPS if sighal voltage exceeds the ste value

Tightening torque
33 ~37N'm (24.34 ~ 27.29 Ib-ft)

CAUTION

1. Always renew the sealing washer (soft iron sea-
ling ring} even if old sensor is re-used.

2. When removing seal, take care not to damage
sealing surface.

3. When installing RPS, provide the sealing washer
with grease if necessary.,
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FUEL SYSTEM

RAIL PRESSURE CONTROL VALVE

RAIL PRESSURE REGULATOR

(MPROP) EE4D248A

The raif pressure-control valve sets the correct pressure in
the rail as a function of engine loading, and maintains it
at this level. If the rail pressure is excessive, the pressure-
-control valve opens and a portion of the fuet returns from
the rail to the fuel tank via a collector line. If the rait press-
ure is too low, the pressure-control valve closes and seals
off the high-pressure stage from the low-pressure stage.
Rait pressure control valve is intgrated in high-pressure
pump.

KFREQTDA

TROUBLESHOOTING HINTS

At after run test mode or fuel cut mode, if within set time
engine rpm is not dropped below the lower set value, error
is detected. The reasons are short circuit, connecting res-
istance, faulty rail pressure sensor, continuity of fuel pump
relay, faulty rail pressure control valve, defective high pre-
ssure pump, ECU fault, etc.

WIRING HARNESS INSPECTION
Refer tc P1182, P1183 DTC inspection procedures,

RAIL. RPRESSURE CONTROL VALVE INSPECTION
USING VOLTMETER

Check item Set value (Q)
Rail pressure contorl
Valve resistance 2.07 ~2.530)
a_n . .
| /:l\ /-2\ ! Pin NO. Description
AN 1 MPROP High pregs. side
<Valve side> 2 MPROP Low press. side

EFQEDDEF
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ACCELERATION POSITION SENSOR (APS)

ACCELERATION PEDAL POSITION 2. Supply the terminai 3 with DC 5V.

ENSOR (APS .
S ( ) EBUBPBST 3 Check the voltage between the terminals 1 and 4.

APS senses the driver's acceleration input and sends it to

ECM. Using the signal, ECM decides the fuel injection qu- Idie : 0.7 ~ 0.8V
antity and ignition timing. WOT : 3.8 ~4.4V
SENSOR INSPECTION
4. Disconnect the voltmeter and supply the terminal 8
1. Connect voltmeter to the terminals 1 and 4 of APS1 with DC 5V,
connector.

5. Connect voltmeter(B) to the terminals 2 and 5 of APS2
connector(A).

6. Check the voitage between the terninals 2 and 5.

Idle: 0.27 ~ 0.48V
WOT : 1.75 ~ 2.35V

WIRING HARNESS INSPECTION

Refer to P0120, P0123, P0220, P0223, P2135 DTC insp-
ection procedures. ,

KFQEQO4A

/_
18)]
qgor| N
N
e

«<Harness copnector>

EF30G0326
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FUEL TEMPERATURE SENSOR (FTS) 100 0.19
' 110 0.14 ~0.15
FUEL TEMPERATURE SENSOR  ¢seeeqro : 190 o163

The fuel temperatur sensor (FTS) senses fuel temperature
and send it to ECM. Using the signal, ECM decides the fuel
injection quantity.

Pin NO. Description
1 Sensor ground
<Sensor side> 2 FTS signal

EFGECI5A

KFCHEQS0A,

TROUBLESHOOTING HINTS

When idling speed is not appropriate or blacksmoke arises
it is likely to be a defect of fuel temperature sensor.

WIRING HARNESS INSPECTION

Refer to PC182, P0183 DTC inspection procedures. Erueese

3. if the resistance deviates from the standard value
USING MULTITESTER greatly, replace the sensor.
1.  Remove the fuel temperature sensor.

INSTALLATION
2. With the temperature sensing portion of the fuel tem-

perature sensor immersed in hot water, check resist- - Apply sealant THREE BOND TB 2403 or equivalent

to threaded portion.

ance.
FTS SENSOR (CHECK PIN : TERMINAL 1 AND 2) 2. !rjstall fuel temperature sensor and tighten it to spec-
ified torque.
Temperature(®C) Resistance (k)
40 48.14 Tightening torque
20 1413 ~ 16.83 20 ~ 40 N'm (14.75 ~ 29.50 Ib-ft)
0 5.790
S 3. Connect the harness connector securely.
20 2.31~2.59
40 1148 4. After running engine, check fuel leak.
60 0.59

80 0.32
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DTC TROUBLESHOOTING PROCEDURES

IDTC P0100 | MASS OR VOLUME AIR FLOW CIRCUIT

MAFS (Mass Air Flow Sensor} has a built-in intake air temperature sensor and is located between the air cleaner asse-
mbly and the throttle device. The MAFS uses a het film type sensing-element to measure the mass of intake air entering
the engine. And send the signal to ECM.

A large amount of intake air represents acceleration or high load conditions while a small amount of intake air represe-
nts deceleration or idle.

The ECM uses this information to control the EGR solenoid valve and correct the fuel amount.

If the signal exceeds threshold value, the ECM judges this as a fault and DTC is set.
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FUEL SYSTEM

DTC DETECTING CONDITION ' Eigogsag o7 ©

Item

Detecting Condition

DTC Strategy

Possible Cause

» V'oltage range check

Enable Conditions

s Engine run

Threshold Value

ed47V < éensdr"supply voltage < 5.1V

|+ Short to battery in

Diagnostic Time » 0.1 sec. signal circuit
+ Short to battery in
MIL e Yes power circuit
Fuel Limit s Yes « Faulty MAFS
Fue! Cut e No . FaU'ty ECM
EGR Off s Yes
Fail safe ¢ EGR valve deactivited

¢ Fuel quantity limitation

Sars

idle Position {without EGR)

Mass air flow

[dle Position {with EGR)

450~550 mglétroke

280~360 mg/stroke

[Cannection Informaticn]

ECM
c2153 c2an-2 . 1 C230-2 Terminal 8 MAFS signal
5 IAT signal
2 C230-2 Terminal 16 Sensor power
T Ssnsor ground
3 C230-2 Terminat 7 Sensor ground
8 MAFS signal 4 I1G1 HG1 Power
16 Sensar pawer .
(5Y) 5 C230-2 Terminal & IAT Signal
161
[CONNECTOR]
MAFS Harness side connactor ECM side terminal
— o Y — fasa
40 | 3 | %8 | h[safes]ea[ar[zs]ey # [a] i [1e[raa[rs[ 18 17] 18] 18]2n]21 5
tpa]as|2z{21|acli8]1a]17] 28| ze|30]31{32{35] a36ar{as|asianl41142[48
]a‘r | % ] [ﬁi‘s Py Y v Y P 26|47 |42/ 3]50(51[5259 w7 ez | 2
‘ 35| 24 | 331 glzle]s]a]=]z]1 7|60]eai 70|71 72| 7afrs (75| rej7v| 78] 7o m0ja1] | ] |
— jo— —J —
MAFS (C213) c230-2 C230-1

Eo100-2



DTC TROUBLESHOOTING PROCEDURES FL-64

CH a: 2.4 U DT: 358.68mS CH B! 4.2 |y This test should be inspected after depressing the HOLD mode

; from run during the sudden acceleration. -

1 As accel pedal with the MAFS is pressed down fully, the intensity
1: I of the waveform increases from less than 1V to over 4V,
1

]

The wavefcrm pattern become increasing upward rapidly when
the engine speed increases.

y - - MAFS . . . . If the waveform patiern becomes distorted after the sudden

3 acceleration, replace the MAFS.

b .

Zoom Lx

| %3 [zoon| EIESY [mEo] [RECD] {MENU |

1. Connect scantool to Data Link Cable (DLC).
Warm up engine to normal operating temperature.

Monitor that " Mass Air Flow Sensor " parameter on the scantool is changing without EGR actuBtor operation or wit-
hout EGR actuator operation while idling engine speed. !

FIG 4

1.2 CURRENT DaTa

A
EBMASS AIR FLOW. © © . 495 mg/stlL]
% [EGR ACTURTOR 95.8 %
ENGINE SPEED 764 rpn
UEHICLE SPEED SENSOR a8 Km<h
FUEL PRESSURE 275.8bar

FUEL PRESS. REGULATOR 16.8 %
BAROMETRIC PRESS.3NSR 1891 kPa
CLUTCH SUW.(H-/T ONLY) ON

¥

[FI% | [SceN][FULL] [PaRT | [GRPH] |HELP]




FL-65 FUEL SYSTEM

FIG2
1.2 CURRENT DATA
i
E3[1ASS AIR FLOW 311 mg/stl
» [EGR ACTUATOR 49.8 %
ENGINE SPEED 768 rpn
YEHICLE SPEED SENSOR 8  Xn<h
FUEL PRESSURE 278.7bar
FUEL PRESS. REGULATOB 16.2 %
BAROMETRIC PRESS.SMSR 181 kPa
CLUTCH SW.(M/T ONLY)  ON
L
|[F1x | |SCEN| {FULL| |PART| [GRPH| |HELP|

Fig 1) Normal value without EGR actuator : Approx. 450 ~ 550 mg/stroke
Fig 2} Normal value with EGR actuatoer : Approx. 280 ~ 360 mg/stroke
Is the current data displayed correctly ?

YES

P Fault is intermittent caused by poer contact in the sensor's and/er ECM’s connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go te "Verification of Vehicle Repair" procedure.

» Go to "W/Harness Inspection” procedure.

1. Many malfunctions in the efectrical system are caused by poor harness and terminals.
Fauits can also be caused by interference from other electrical systems, ang mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage. :

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to " Power Circuit Inspection " procedure.



DTC TROUBLESHOOTING PROCEDURES FL-66

1. Check for shori in harness.
1) Ignitien "OFF™.
2} Disconnect MAF sensor connector.
3) Ignition "ON" & Engine "OFF".
4) Measure voltage between terminal "2" of the sensor harnass connector and chassis ground.

Specification : 4.8V ~ 5.1V

[C-231]

1.MAFS Signal

2 MAFS Power
3.8ansor Ground
44G1

5.1ATS Signal

|
N €000 7

5) Isthe measured voltage within specifications ? ,

YES

P Go to "Component inspection” procedure.

P Check for short to battery or ground in the MAFS power harpess.
Repair as necessary and go te "Verification of Vehicle Repair” procedure.

1. Visual Inspection
1) kgnition "OFF" & Engine "OFF". _
2) Check that arrow mark on the MAFS is indicating correct direction.
3) Check any contaminaticn, corriosion or damage on connector.
4) Check that air cleaner is clogged or wet.
5} Check that MAFS cylinder is deformed, blocked by any foreign material or contaminated.

(y w~orte

Hot film can be seriously damaged by foreign material or moisture.
6) s the MAFS visually C.K ?

P Go to "Check MAFS" as below.

P Substitute with a known-gocd MAFS and check for proper operation.
If the problem is corrected, reptace MAFS and then go to "Verification of Vehicle Repair” procedure.



FL-67 FUEL SYSTEM

2. Check MAF.
1} Engine "ON".
2)  Warm up the engine to normal operating temperature.
3} Check any leakage on intake system(Leakage or damage on intercooler hose).
4} Check that EGR operates after sudden accelleration elasped around 90 sec.
if necessary, disconnect EGR vaccum hose.
5) Monitor "MASS AIR FLOW'" parameter on the CURRENT DATA.

Specification : SODmg!sti 50mg/st

1.2 CURRENT DATA
A
MaSS AIR FLOW. .  ng/stl
* [EGR ACTUATOR 95.8 %
ENGINE SPEED 764  rpm
YEHICLE SPEED SENMSOR a Kash
FUEL PRESSURE 275.8bar
FUEL PRESS. REGULATOR 16.8 %
BAROMETRIC PRESS.SNSR 181 kPa
CLUTCH SW.(M-T ONLY> ON
¥ -.‘
[Fix | [ScEN] [FULL] [PART | [GRPH| [HELP|

8) s the current data displayed correctly ?
'YES

P Thoroughly check connectors for looseness, poor connection, bending, corrasion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair procedure.

P Substitute with a known-good MAFS and check for proper operation.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present 7

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-68

DTC P0101 | MASS OR VOLUME AIR FLOW CIRCUIT RANGE/PERFORMANCE
PROBLEM

COMPONENT LOCATION

Refer to DTC PO100.

ESCRIPTION

Refer io DTC P0100
DTG DESCRIPTION

if the signal exceeds threshold value, the ECM judged this as a fault and DTC is set

ltem Detecting Condition PossibleCause
DTC Strategy + Rationality check

¢ 2050 < Engine speed < 2600 rpm and injection quantity < 0
Enable Conditions | mg/st, barometric pressure > 750 hpa and -50°C < WTS <

120°C only v
' Air Leakage
{  Threshold Value s Mass air flow > 950 mg/st + Short to battery in
Diagnostic Time e 5sec. signal circuit
e e o e a Fau“y MAFS
MIL ° Yes + Faulty EGR
Fuel Limit » Yes + Faulty ECM
Fuet Cut + No
EGR Off » Yes

» EGR valve deactivited

Faif safe ¢ Fuel quantity limitation

Mass air flow 450~550 mg/stroke 280~360 mg/stroke

}7 MAFS Idle Position (without EGR) idle Position (with EGR)

Refer to DTC P0100.

Refer to DTC P0100.

Refer to DTC P0100.
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FUEL SYSTEM

1. Check Air Leakage.

1}

Check intake and MAFS for source of any air leaks.
Check any cracks or deformation on MAFS and check that MAFS is installed in correct position.

2) Verify oil cap and dipstick are properly installed and oil cap screwed on completely.

3) Has a problem been found?
YES |
P Repair or Replace as necessary and go to "Verification of Vehicle Repair” procedure .
P Go to "APS Inspection” procedure.

2. Check APS.

1} lgnition OFF.

2} Connect Scantool and menitor Accel Position Sensor parameters on Current Data.
Specification : Approx. 0.4 ~ 0.7V(at [dle), 4.4 ~ 4.8V(Wide Open Thrattle)

3) Is parameter displayed within specifications?

P Go to "Check EGR solenoid valve operation” as below.

P Go to "APS Inspection” procedure, For more detail inspection, refer to DTC P0120,P0123,P0220,P0223
and P2123 for APS troubleshooting guide.

3. Check EGR solenoid valve operation.

1) Ignition "ON" & Engine "ON",
2) Confirm that EGR solenoid valve Duty is 5% after warming-up Engine.
3) Be sure that vacuum is felt after disconnecting vaccum hose from EGR sotenoid valve.
4) Check that vacuum is felt in idle after sudden accelleration{EGR sclenoid valve Duty : 95%).
EGR DUTY - 5% EGR DUTY : 95%
No Vaccum Vacuum
5) Is the vaccum felt from vaccum hose according to EGR DUTY?

P> Go to "W/Harness Inspection” procedure.

» Check EGR solenoid for contamination, deterioration, or damage. Substitute with a known-good EGR and
check for proper operation. If the problem is corrected, replace EGR and then go to "Verification of Vehicle
Repair' procedure.
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1. Many malfunctions in the electrical system are caused by poor harness and terminals.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseneass, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

'YES

Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Go to "Component Inspection " procedure.

1. Visual Inspection

1)
2)
3)
4)
5)

6)

3 w~oTtE

Ignition "OFF" & Engine "OFF".

Check that arrow mark on the MAFS is indicating correct direction.

Check any contamination, cerriosion or damage on connector.

Check that air cleaner is clogged or wet.

Check that MAFS cylinder is deformed, blocked by any foreign material or contaminated. |

Hot film can be sericusly damaged by foreign material or maisture.
{s the MAFS visually O.K ?

YES
» Goto "Check MAFS" as below.

» Substitute with a known-good MAFS and check for proper operation.
if the problem is corrected, replace MAFS and then go to "Verification of Vehicle Repair" procedure.
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2. Check MAF.
1) Engine "ON".

™

Warm up the engine to normal operating temperature.

]

)
) Check any leakage on intake system(Leakage or damage on intercooler hose).
) Check that EGR operates after sudden accelleration elasped around 80 sec.
If necessary, disconnect EGR vaccum hose.
5) Monitor "MASS AIR FLOW' parameter on the CURRENT DATA.

Specification : 500mg/st = 50mg/st

1.2 CURRENT DATA

EdMASS AER FLOW . . . _
¥ |[EGR ACTUATOR 95.8 %

ENGINE SFPEED 764 rpn
VEHICLE SPEED SENSOR a Kish
FUEL PRESSYURE .273.8bar

FUEL PRESS. REGULATOR 16.9 %
BAROMETRIC PRESS.SNSR  1A1 kPa
CLUTCH SW.(H-T ONLY) ON

¥

[F1%t | [scem] [FULL] [PART | [GRPH] [HELP|

E0100-5

B) |s the current data displayed correctly ?

YES

P Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification vehicle Repair’ procedure.

P Substitute with a known-good MAFS and check for proper operation.
if the problem is corrected, re

VERIFICATION OF VEHICLE

Refer to DTC P0100.



DTC TROUBLESHOOTING PROCEDURES

F1.-72

IDTC P0102 | MASS OR VOLUME AIR FLOW CIRCUIT LOW VOLTAGE

Refer to DTC P0100.

ltem Detef:iing Condition

Possible Cause

DTC Strategy » Signal check, low
Enable Conditions | » Engine run

+ open in power

| e Fuel quantity limitation

Threshold Value s Qutput signal < - 25 kg/h circuit

Diagnostic Time » 1 sec, » shorito ground in !
signal circuit -
MiL e Yes : :
Fue! Limit s Yes ;ir?:?;n i ground

E”GQF'{%‘; . $° + Faulty MAFS

® Yes « Faulty ECM

Fail safe + EGR vaive deactivited ' ‘

 MAFS idle Position (without EGR)

Idle Position (with EGR}

Mass air flow 450~550 mg/stroke

280~360 mg/stroke

Refer to OTC PO100.

Refer to DTC P0100.

Refer to DTC PO100.
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1, Many malfunctions in the electrical system are caused by poor harness and terminais.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.
3. Has a problem been found?

YES |
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

Inspection " procedure.

Go to " Power Circuit

POWER:CIRGUITINS

1. Check for short in harness.
1) ignition "OFF".
2) Disconnect MAF sensor connector.
3) fIgnition "ON" & Engine "OFF".
4) Measure voltage between terminal "4" of the sensor harness connector and chassis ground.

Speciﬁcéfiah-: Ap;ﬁ'rbx, B+

[c-231)

1. MAFS Signal
2. MAFS Power
3. Sensor Ground
4.1G1

5. 1ATS Signal

E0102-7

5) Is the measured voltage within specifications 7

P Goto " Signal Circuit Inspection” procedure.

P Check for open in polwer (IG1) harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure.
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1. Ignition "OFF".

2. Disconnect MAF sensor connector and ECM connector.

3. Ignition "ON" & Engine "OFF"

4. Measure voltage between terminal "1" of the MAF sensor harness connector and chassis ground.

Specification : Approx. 5V

[C-231]

. MAFS Signal

. MAFS Power

. Sensor Ground
. 1G1Y

. ATS Signal

Uy da 02 DD -2

ED102-8

5. is the measured voltage within specifications ?

YES .
» Go to "Ground Circuit Inspection™ procedure.

P Check for short to ground in signal harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.



FUEL SYSTEM

1. lgnition "OFF".

2. Disconnect MAF sensor connector and ECM connector.

3. Measure resistance hetween terminal "3" of the sensor harness connector and terminal "7" of ECM harness conne-
ctor.

Specification * Approx. below 1Q

Cc-231 ,
[C-231] =N 1. MAFS Signal

A—— 2. MAFS Power
l_ Bmi‘i) 3. Sensor Ground
e | B 4.1G1
5.1ATS Signal

[N 3 M 7l
zafl Nazfaifea]-a]1n]r
il i T EN | PSRN KR K KR
I:’!I:"lml abdlafefala]e]s
) E002-9

o
4. Is the measured resistance within specifications ?

=3 ,
P Go to "Component inspection” procedure.

P Check for open in ground harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure.

Refer to DTC P0O100.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs})" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditicns in General information.
3. Are any DTCs present ?

YES
Go to the applicable troubleshooting procedure.,

System is performing to specification at this time.
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EJTC P0103 | MASS OR VOLUME AIR FLOW CIRCUIT HIGH VOLTAGE |

Item Detecting Condition ' Possible Cause -

DTC Strategy | ® Signal check, high T
Enable Conditions |  Engine run

Th.res.hold Value e Output signal > 700 kg/h

. Short to battery in

Diagnostic Time s 0.1 sec. , signal ci_rcui_t
MIL o Yes mrga?n in signal
Fuel Limit ® Yes + Faulty MAFS
Fuel Cut e No . Faulty ECM
EGR Off e Yes
o « EGR valve deactivited
Fail safe e Fuel quantity limitation

MAFS j ldle Position {without EGR} fdte Position (with EGR)
Mass air flow ; 450~550 mg/stroke 280~360 mg/stroke

Refer to DTC P0100.

Refer to DTC P0100.

Refer to DTC P0100.
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FUEL SYSTEM

TERMINAL & CONNECTOR INSPECTION ... EeGa0200-

1. Many malfunctions in the electrical system are caused by poor harness and terminals.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

Tharoughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or

damage.

3. Has a problem been found?

YES
Repair as necessary and go to “Verification of Vehicle Repair" procedure.

1. Check for short to battery in harness

1)

[ S5 BN

)
)
)

.

Ignition "OFF".

Disconnect MAF sensor connector,

}gnitioﬁ "ON" & Engine "OFF" .

Measure voltage between terminal 1 of the senser harness connector and chassis ground.

Specification : Approx. 5V

1. MAFS Signal
2. MAFS Power
3. Sensor Ground
4. 1G1

5. IATS Signal

i
E0103-8

Is the measured voltage within specifications?

» Go to "Check open in signal harness" as below,

P Check for short to battery in signal harness.
Repair as necessary and go to "Verification vehicle Repair” procedure.
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2. Check for epen in harness
1} Ignition "OFF".
2) Disconnect MAF sensor and ECM connector.

3) Measure resistance between terminal 1 of the sensor harness connector and terminal 8 of the ECM harness
CONNEector.

Specification : Approx. below 1Q

<(-231>

1. MAFS Signal
2. MAFS Power
3. Sensor Ground
4.1G1

5. 1ATS Signal

230-2

el el [31]sa] = [ra[er ] 22

2 fzz[a a0 | 5[ e[

il el A 0 S D

J l ] ] Tels [a]=]=]"
EOl U

— i EQ102-7

4} s the measured resistance within specifications?

YES v
P Goe to 'Component Inspection” procedure

P Check for open in signal harness.
Repair as necessary and go to "Verification vehicle Repair’ procedure.

INS

Refer to DTC P0100.

Refer to DTC P0100.
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FUEL SYSTEM

|DTC P0112 | INTAKE AIR TEMPERATURE LOW INPUT

COMPONENT LOCATION.

1ATS (Intake Air Temperature Sensor) is intergrated in MAF sensor.

This part employs a thermistor (NTC) which is sensitive to changes in temperature.

The electric resistance of a thermistor decreases as the temperature increases, and increases as the temperature dec-
reases,

The power source in the ECM is supplied to the IATS via a resistor in the ECM.

The ECM judges intake air temperature by the sensor output voltage and is used for injection quantity correction, injec-
tion time correction, starting fuel quantity correction as a compensation signal.

Item

Detecting Conditicn

Possible Cause

DTC Strategy

¢ Signal check, low

Enabie Conditions

e Ignition on

Threshold Value

¢ Output signal < 112 mV

Diagnostic Time

s 2 sec.

. signal circuit

E MiL e No » Fauity IATS
Fuel Limit e No + Fauity ECM
Fuel Cut s No
EGR Off s Yes
Fail safe ¢ Engine air temperature is fixed at value of 60°C by ECM

+ Short to greund in




DTC TROUBLESHOOTING PROCEDURES

FL-80

Temperature (°C)

IATS

20

40

60

' Resistance (kQ.)m

2.29~2.55

1.1~12

0.56 ~0.65

[Connectlan Information]
£CH
L213 c2ap-2 ) 1 C230-2 Terminal 8 MAFS signal
B AT signal
2 £230-2 Terminal 16 Sensor power
7 Scnsor ground
3 C230-2 Terminal 7 Sensor ground
9 MAFS signal 4 IG1 IG1 Powsr
16 Sansor power (5Y}
5 C230-2 Terminal 5 {1AT Signal
&t
[CONNECTOR]
MAFS Harness side connactor ECM side terminal
[ o | f | /
nﬂn 32] 31| anfes [es[27lzs]25 a7 | a] s [10]ut[12[1a[14]15[1e]17] 18] ta]20]21e2]zaas| 5 | : l
- 24|23l 22|21 [2018] 18] 17| 25| 28]27 1 |4]35] 26 {37 40|41 4243
3= BRI ERERDERE 44| a5 4gler|48 1525354 1]az | 4 |
|35 34|33I s|rteopEdaafz]n &3]e4 68|a0|70{ 71 [72|ratra]7s|7e| ¥ {7a| e [a0lan 2|1]
7 m— e— —J
MAFS (C213) C230-2 C230-1

T (KX 28 3 {ATS and ECTS signals should be smoath and continuous without
i_ o ' any sudden changes.

; ™ s When the engine is cold, IATS and ECTS signals should look simiar,
S e depending on the ambient air temperature.
L After warmed-up the |IATS signal should not have changed less

significantly while ECTS signal should have some dropped.

This indicates the normal increase of the engine coolant temperature

N o e is larger than the normal increase of the intake air temperature as
: m, the engine warms up.

1. Ignition "OFF" & Engine "OFF",
2. Install Scantooi and Engine "ON".

3. Monitor Intake Air Temperature Sensor on Current data.
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FIG 1
1.2 CURRENT DaTA
M INT.AIR TEMP. SNSRE 18.1 °¢ -
BATTERY VOLTAGE 14.3 V
HASS AIR FLOW 492 ng-st

ACCEL.POSITION SENSORE @8.8 X%
ACCEL.POSITION SENSOE  713.6mU
COOLANT TEMP. SENSOR 6b.4 °C
ENGINE SFPEED 6 rpnm
YEHICLE SPEED SENSOR 2] Krivh
4

FIx | [SCRN| [FuLL] [FaRT | [GRPH] [HELP|

Fig 1) Signal decreases with increasing sensor temperature and increases with decreasing sensor temperature : Appr-
ox. 2V at 20°C{68°F)

Is the Current data displayed correctly ?

=

P Fault is intermittent caused by poor contact in the sensor’s and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

P Go to "WiHarness Inspection” procedure.

1. Many malfunctions in the electrical system are caused by poor harness and ferminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemicat damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicie Repair” procedure.

Go to "Power Circuit Inspection” procedure.
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1. Check for short to battery in harness
1)  Ignition "OFF".
2) Disconnect IAT sensor connector.

3) Measure voltage between terminai 5 of the sensor harness connector and chassis ground.

Specification : Approx. 5V .

1. MAFS Signal
2. MAFS Power
3. Sensor Ground
4. 1G1

5. IATS Signal

EG112-5

4) s the measured voltage within specifications?

YES ’
P Go to "Component Inspection” procedure.

P Check for short to battery in signal harness.
Repair as necessary and go to "Verification of Vehicte Repair" procedure.

1. Check IATS
1) Ignition "OFF" & Engine "OFF".
2} Disconnect IATS connector.

3) Monitor resistance between terminal 3 and 5 of IATS connector{(Compeonent Side),

SPECIFICATION :
Temperature (°C) 20 40 50 s ]
Resistance (KQ) 2.29~255 11~12 0.56 ~ 0.65 |
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1. MAFS Signal
2. MAFS Power
3. Sensor Ground
4. 1G1

5. IATS Signal

EC112-6

4} Is the measured resistance within specifications?

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

P Substiiute with a known-good IATS and check for proper operation.
if the problem is corrected, replace IATS and then go to "Verification of Vehicle Repair” procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present 7

YES |
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES

FL-84

@TC P0113 | INTAKE AIR TEMPERATURE HIGH INPUT

Refer to DTC PO112.

Refer to DTC PG112.

If the signal is above threshold value, the ECM judged this as a fault and DTC is set.

~ Possible Cause

Hem Detecting Condition
DTC Strategy |  Signal check, high
| Enable Conditions | Ignition on ]
Threshold Value | » Output signal > 4.9V
Diagnostic Time e 2 sec. )
MIL oNo
Fuel Limit & No
Fuel Cut s No
EGR Off * Yes
Fait safe » Engine air temperature is fixed at value of 60°C by ECM

» Short to ground in
signal circuit

1 * Openin signal

cirtuit

+-Open in ground
circuit

+ Faulty IATS

» Faulty ECM

Temperature (";IC]_ o

IATS

20

40

60

_ __Resistance (k{l)

229~255

11~1.2

0.56 ~ 0.65

Refer to DTC PO112.

Refér to DTC PO112.

Refer to DTC P0O112.
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1.  Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage. i

3. Has a problem been found?
‘YES
Repair as necessary and go to "Verification of Vehicle Repair' procedurs.
Go to "Signal Circuit Inspection” procedure.

1. Check for short to battery in signal harness
1) Ignition "OFF".
2} Disconnect IAT senser connector.
3} Measure voltage between terminal 5 of the sensor harness connector and chassis ground.

Specification : Approx. 5V

1. MAFS Signal
e =3 2. MAFS Power
E?fé!lf 3. Sensor Ground
| 4.1G1
! 5. 1ATS Signal

EQ113-5
4} Is the measured voltage within specifications?

'YES
P Go to "Check for open in signal harmess" as below.

P Check for short to battery in signal harness.
Repair as necessary and go to "Verification vehicle Repair” procedure.



DTC TROUBLESHOOTING PROCEDURES FL-86

2. Check for open in signal harness
1) Ignition "OFF"
2} Disconnect |IAT sensor connector and ECM connector.
Measure resistance between terminal 5 of the sensor harness connector and terminal 5 of ECM harness con-

3)
nector.

Specieation  Anpox bel.bw 0 e e

1. MAFS Signal
2. MAFS Power
3. Sensor Ground
4, 1G1

5. 1ATS Signal

c230-2

r— T
“l”l”} w31 [} Yoo [or [es]ee

N [ G M, B R
il s efiz]1a]] [{zalerre] s

&
1351”[3!'915 sfe]s

—= E0113-6

4) Is the measured resistance within specifications?

"YES
P Go to "Signal Circuit Inspection” procedure.

P Check for open in harness,
Repair as necessary and go to

"Verification of Vehicle Repair" procedure.

UNDCIRCUIT INSPECTID

1. Ignition "OFF".
Disconnect IAT sensor connector and ECM connector.
Measure resistance between terminal 3 of the sensor harness connector and terminal 7 of ECM hamess connecto-

r.

S_Dggif_ication D Approx, below 1R

1. MAFS Signal
2. MAFS Power
3. Sensor Ground
4.1G1

5. 1ATS Signal

C230-2

~a N |

el Bl LN FL ELT
EIEIEIE
RN R BRI E)
2

= 01737



FL-87 FUEL SYSTEM

4. ls the measured resistance within specifications?
YES:

» Go to "Component Inspection” procedure.

Check for open in ground hamess.
Repair as necessary and go to "Verification of Vehicte Repair’ procedure .

1. Check IATS
1) lgnition "OFF" & Engine "OFF".
2) Disconnect IATS connector.
3} Monitor resistance between terminal 3 and 5 of IATS connector(Component Side}.

SPECIFICATION :
| Temperature (°C) 20 40 60
l Resistance (K(2) 229 ~255 11~12 0.56~065
1. MAFS Signal
2. MAFS Power
I 3. Sensor Ground Y
4, 1G1 '
1[2 4 5. |ATS Signal
E0113-8

4) Is the measured resistance within specifications?

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

P Substitute with a known-good IATS and check for proper operation.
If the problem is corrected, replace IATS and then go to "Verification of Vehicle Repair” procedure.

Referto DTC PO112.




DTC TROUBLESHOOTING PROCEDURES FL-88

[DTC P0116 | ENGINE COOLANT TEMPERATURE CIRCUIT RANGE/PERFRMANCE |

ECTS {Engine Cootant Temperature Sensor) located in the engine coolant passage of the cylindes head.
It detects the water temperature and relays signals to the ECM. '
It employs a thermistor, which is sensitive to the changes in the coolant temperature.

The electric resistance of a thermistor decreases as the fuel temperature increases, and increases as the fuel tempera-
ture decreases.

The power source in the ECM is supplied to the ECTS via a resistor in the ECM.
The electric resistance of a thermistor decreases in response to the temperature rise.

The ECM judges engine coolant temperature by sensor output voltage and provides optimum fue! enrichment when the
engine is celd and in order to operate the radiator fan and the A/C condensor fan.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.



FL-89

FUEL SYSTEM

ltem

Detecting Condition

Paossible Cause

DTC Strategy

¢ Rationality check

Enable Conditions

e Ignition on

Threshold Value

¢ Error is reconized when the rising time of coolant temperature up
to 40°C(113°F} is deviated from below data after the engine starting
-40°C(-40°F) @85535 sec. -20°C(-4°F} @750 sec. 5.5°C @572 sec.
40°C(113°F} @20 sec.

« Open In signal
circuit

+ Open in ground

Diagnostic Time e 0 sec. circuit
MIL o No + Short in signal
Fuel Limit e No circuit
Fuel Cut e No + Faulty Thermostat
EGR Off s No * Faulty IATS
I _ . + Faulty ECM
+ Engine temp. is fixed at value of B0°C after cranking and -25°C
when cranking by ECM.
. = Engine performance is reduced over 120°C
Fail safe ¢ Radiator cooling fan and A/C condensor fan are operated.

¢ Air conditioning system deactivated
o Water heater deactivated

ECTS
Temperature {°C}) 20 80
Resistance (k0) 231~259 0.31 — 0.33

[Connection Information]

£CH
ECTS £204 1 €230-2 Terminal 3 Sensor signal
- .
T Tz ] @ ECTS signal 2 Instrument cluster Sensor power
3
27 3 £230-2 Terminal 4 Sensar ground
| 4 Sensor ground
)
__l
ez inslrumEnt
Cluster [(Coclant gavge)
[CONNECTOR]
ECTS Harneass side connector ECM side terminal
{ H i — —

il I I N PP T PR T B 617 8] o 10]11]13]1aha[1s]16]17]1a]15]zo]21 [22]zs] a4 5|‘
2afzafzaar[2ofia 18|17 25{26(27 HEEEEIE 40|41 )42}43 | I

I’Z?[:ﬁﬂ‘ 15?5]4131211101 44 5 |47 9 (50| 5152 53| 55 5 =9{8D|B1}{62 3

| ‘ ‘ ‘ elvlels]ape]2]: sale4|es]se|s7{ealea| ro 71| 72| 72| 74|75} 7|77 | 78] 72 |0 B0 |
a5 34 =3 L. 2 1

o —— i o—
ECTS (C204}) c230-2 C230-1

EO116-2



DTC TROUBLESHOOTING PROCEDURES FL-90

TEY .8 ¢ IATS and ECTS signals should be smoocth and continuous without
Ttz oy mMAMN:  t.4 4| anysuddenchanges.

- ' When the engine is cold, IATS and ECTS signals should look similar,
depending on the ambient air temperature.
After warmed-up the IATS signal should not have changed less
significantly while ECTS signal should have some dropped.
This indicates the normal increase of the engine coclant temperature
i I o is larger than the normal increase of the intake air ternperature as the

o o engine warms up.

PREY

1. Ignition "OFF" & Engine "OFF".
2. Install Scantool and Engine "ON".

3. Monitor Engine Ceoolant Temperature Sensor on Current data.

FIG 1 ‘
1.2 CUBRENT DATA
A
¥ |INT.aIR TEMF. SNSRH 16.8 °C
EJICOOLANT TEMP. SENSOR. -
BATTERY VOLTAGE 14.4
MASS AIR FLOW 487 ng/st

ACCEL.POSITION SENSOR 8.8 X
ACCEL. POSITION SENSOR  732.8nU
ENGINE SPEED 815 rpnm
VEHICLE SPEED SENSOR a Kmh
L4

[F1® | [SceN] [FuULL] [PaRT ]| [GRPH| [HELP]
Fig 1) Signat decreases with increasing sensor temperature and increases with decreasing sensor temperature

Is Current data displayed correctly ?

YES

P Faultis intermittent caused by poor contact in the sensor's and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

» Go to "W/Harness Inspection” procedure.



FL-91 . FUEL SYSTEM

1. Many malfunctions in the electrical system are caused by poor hamess and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, detericration, or
damage.

3. Has a preblem been found?

YES
Repair as necessary and go fo "Verification of Vehicle Repair procedure.

Go to "Signal Circuit Inspaction” procedure.

IRCULT IN

Ignition "OFF".

Disconnect ECT sensor connector.

Ignition "ON" & Engine "OFF".

Measure voltage between terminal 1 of the sensor harness connecter and chassis ground.

B Mo

9]

pecification © Approx. 5V

<C-234>

1. 5ensor Signal {5V)
2. Gauge (12V})
3. Sensor Ground (V)

E0116~5

5. Is the measured voltage within specifications?

P Go to "Ground Circuit Inspection” procedure.

P Check for open or short in the signal harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure.

GROL ECTION /eces

1. lgnition “OFF".
2. Disconnect ECT sensor connector and ECM connector.



DTC TROUBLESHOOTING PROCEDURES

FL-92
3.

Measure resistance between terminal 3 of the sensor harness connector and terminal 4 of ECM harness connecto-
r.

Specification @ Approx. below 18

<C-234-

1. Sensor Signal (5V)
2. Gauge (12V)
3. Sensor Ground (3V)

J C230-2

- |

A2 |30 |29 |2k |7 28|
24 23222?']‘9 1B |7
CB[1E {14 )43 il

oy 9
38 84 aa alrla}ls afat1

[ — EC116-6

4.

is the measured resistance within specifications?
YES
P Go to "Component Inspection” procedure.
Check for open in ground harness.
Repair as necessary and go to "Verificaticn of Vehicle Repair”

procedure .

1. Check MAF
1) Ignition "OFF"

2) Disconnect ECTS connector.
3) Monitor resistance between terminal 1 and 3 of ECTS connector(Component Side)
SPECIFICATION :
Temperature (°C) 20 0 ‘ 20 40 80 |
Resistance (KQ) 1548 £1.35 5.79 | 245+ 0.1 1.148 0.3222 ’

1. Sensor Signat (5Y)
2. Gauge (12V)
3. Sensor Ground {0V)

EC116-T



FL-93 FUEL SYSTEM

4} s the measured resistance within specifications?

-YES.
P Go to "Check thermostat " as below.

P Substitute with a known-good ECTS and check for proper opearation.
If the prablem is corrected, replace ECTS and then go to "Verification of Vehicle Repair procedure.

2. Check Thermostat
1) Engine "ON"
[y ~ote

This test should be performed under cold temperature.
2y Remove radiator cap.
3) Warm up the engine to normal operating temperature,
4) Check that engine coolant circulates.

5) Does engine coolant circulate ?

YES

P Substitute with 2 known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

P Substitute with a known-good Thermosta1 and check for proper operahon _
if the problem is corrected, replace thermostat and then go to "Verification of Vehicle Repair" procedure.

b ]

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC,
2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

YES
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-94

'DTC P0117 | ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT

Item Detecting Condition Possible Cause

DTC Strategy | e Signal check, low

Enable Conditions | e Ignition on
Threshold Value ¢ Qutput signat < 225 mV

Diagnostic Time e (.5 sec, v
MIL s No ’ _
Fuel Limit e No » Short to ground in
Fuel Cut o No signal circuit
» Faulty ECTS
EGR Off eves ... + Fauity ECM

e Engine femp. is fixed value of 80°C after cranking and -25°C
when cranking by ECM.

) * Engine performance is reduced over 120°C

Fail safe e Radiator cooling fan and A/C condensor fan is operated.

s Air conditioning system deactivation
« Water heater deactivation

ECTS
Temperature (°C) 20 80
Resistance (kQ) 231 ~2.59 0.31 ~ 0.33

Refer to DTC PO118.

Referto DTC PO116.



FL-95 FUEL SYSTEM

MONH

Ignition "OFF".

1

2. Disconnect ECT sensor connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 1 of the sensor harness connector and chassis ground.

Specification > Approx. BY

<C-234>

1. Sensar Signal (5V)
2. Gauge (12V)
3. Sensor Ground (0V)

1
- EB117-5

5. Is the measured voltage within specifications?

YES
P Go to "Component Inspection” procedure.

P Check for short to ground in signal harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Refer to DTC P0116.



DTC TROUBLESHOOTING PROCEDURES FL-96

[DTC P0118 | ENGINE COOLANT TEMPERATURE CIRCUIT HIGH INPUT | ]

ltem Detecting Cendition Possible Cause
DTC Strategy | » Signal check, high
Enable Conditions | & Ignition on
Threshold Value | » Output signal > 4.97 V

Diagnostic Time + 0.5 sec. - « Short to battery in
MIL s No signal circuit
Fuel Limit ‘e No * Open in signal
Fuel Cut ¢ No _ cwg)urt _ .
EGR Off - ® Yes circﬁi?n In groun
» Engin.;.l temp. is fixed value of 80°C after cranking and -25°C + Faulty ECTS
when cranking by ECM. + Faulty ECM
] & Engine performance is reduced over 120°C
Fail safe e Radiator cooling fan and A/C condensor fan is operated.

o Ajr conditioning system deactivation
« Water heater deactivation

ECTS
Temperature {°C} 20 80
Resistance (k1) 2.31~259 0.31 — 0.33

Refer to DTC P0116.



FUEL SYSTEM

Refer to DTC P01186.

Referto DTC PO116.

1. Check for short to battery in signal harness

5)

Ignition "OFF"

Disconnect ECT sensor connector.

Ignition "ON" & Engine "CFF".

Measure voltage between terminal 1 of the sensor harness connector and chassis ground

Spegcification : Approx. 5V

<C-234>

1. Sensor Signal {5V}
2. Gauge {12V}
3. Sensor Ground {0V} M

1
- E0113-5

is the measured voltage within specifications ?

P Go to " Check for open in harness” as below,

P Check for short to battery in signal harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.



DTC TROUBLESHOOTING PROCEDURES FL-98

2. Check for open in harness

1
2)
3)
4)

5)

Ignition "OFF"
Disconnect ECT sensor connector
Ignition "ON" & Engine "OFF"

Measure resistance between terminal 1 of the sensor harness connector and terminal 4 of ECM harness con-
nector.

Specification - Approx. be|o\;,1ﬁ_ s

«(-234>

1. Sensor Signal {5V}
2. Gauge {12V)
3. Sensor Ground {0V)

C230-2
— [ R
nﬂ 2|21 |30 | f2p |27 |26 25
24 |za|22 (21 I I 19 |1E[17
a 8 1E)15[14 |13 1|10 8
Fas 3 ] 33 I g|7lE{S FI|l2|"
=3 e E0118-6

Is the measured resistance within specifications ?

YES "

P Go to "Ground Circuit Inspection” procedure.

P Check for open in signal harness.
Repair as necessary and go to "Verification of Vehicle Repair* procedure.

Ignition "OFF"

Measure resistance between terminal 3 of the sensor harness connector and terminal 4 of ECM harness connector-.

1
2. Disconnect ECT sensar connector and ECM connector.
3

Specification : Aoprox. pglo_y_v 10

1. Sensor Signaf (5V)
2. Gauge (12V)
3. Sensor Ground {0V}

J c230-2

| — F i B o |
40 | 39 | ¥ | 5T [a0]esizk[a7]zs]=s
s B BB B2 B EEa Y
* = 16|15 | 1a]1a TI- "M|pja
alv|s|e 2 1

s uin L/E8H

—— =0118-7



FL-99 FUEL SYSTEM

4. |s the measured resistance within specifications ?
YES I
P Go to "Component Inspection” procedure.

P Check for open in harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

1. Check MAF

1) lgnitioh "OFF"

2) Disconnect ECTS connector.

3) Monitor resistance between terminal 1 and 3 of ECTS connector(Component Side).
SPECIFICATION :

Temnperature (°C) -20 a 20 40 80
15.48 £ 1.35 579 245+ 0.1 1148 0.3222

Resistance (KQ)

1. Sensor Signal (5Y) v
2. Gauge (12}
3. Bansor Ground {0V}

EDN18-8

4) |Is the measured resistance within specifications?

P Go to "Check thermostat " as below.

P Substitute with 8 known-good ECTS and check for proper operation.
If the problem is corrected, replace ECTS and then go to "Verification of Vehicle Repair” procedure.



DTC TROUBLESHOOTING PROCEDURES FL-100

2. Check Thermostat

1)  Engine "ON"
() w~Note
This test should be performed under cold temperature.
2) Remove radiator cap.
3) Warm up the engine to normal operating temperature.
4) Check that engine coolant circulates.
5) Does engine coolant circulate ?

YES

» Substitute with a known-good ECM and check far proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair’ procedure.

P Substitute with a known-good Thermostat and check for proper operation.
If the problem is corrected, replace thermostat and then ge to "Verification of Vehicle Repair” procedure.

OF. Al

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.

]

2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

YES
Go to the applicable troubleshcoting procedure.

System is performing to specification at this time.



FL-101 FUEL SYSTEM

IDTC P0120 | THROTTLE POSITION CIRCUIT MALFUNCTION

APS(Acceleration Position Sensor) is measured the driver's acceleration using a potentiometer and A4PS signal is tran-
smitted to the ECM. The pedal's position is calculated from the voltage of potentiometer in the APS. -

The absence of a mechanical link between the accelertor pedal and injection system presents a risk of loss of control of
the engine in the event of a failure of the component in the charge of providing the driver's request information to the in-
jection system.

Therefore, APS has the two potentiometers whose slides are mechanically sotid.

APS 1 decides to the fuel quantity and injection timing in the engine.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.



DTC TROUBLESHOOTING PROCEDURES FL-102

ltem Detecting Condition F.’"dssibl-e Cause

DTC Strategy | @ Voltage range check

Enablte Conditions | e Ignition on
Threshold Value e 4.7V < Sensor supply voltage < 51V

Diagnostic Time e 0.1 sec. i
B . + Short in power

MIL ® Yes : circuit
Fuel Limit e Yes « Open in power
Fuel Cut ¢« No circuit
EGR Off * No + Faulty APS
= Faulty ECM

¢ Engine speed is fixed at 1200 rpm without pedal sensor action.

» Engine performance is reduced.

Fail safe » Ajr condifioning system is deactivited as against the vehicle speed
and the engine rpm.

a Cruise control system inhibited.

APS -
Accel pedal position Idle Position {0%) Fully Open Pdsition (100%)
Signal votage 06~09V 3.5 ~ 47V

APS ECH [Connection Information]
§ | 256 C29071] e APS 1 power 1 | ©230-1 Terminal 81 APS 2 power
u 2 71 APS 1 signal 2 | £230-1 Terminal 77 APS 1 signal
5 A
6 AFS 1 ground 3 C230-1 Terminal 80 APS 2 signal
E 81 APS 2 powar 4 £230-1 Terminal 78 AFS 1 power
1 -
& 80 APS 2 signal 5 C230-1 Terminal 78 APS 1 ground
4
T3 APS 2 ground 6 C230-1 Terminal 79 APS 2 ground
[CONNECTOR]
APS Harness side connector ECM side terminal
D o —
40 | %9 | =8 3] zao]zeee] 2vfes]2s o [ro[1[s2]rz[1aas[1e]+7]1a] 10l
24]23122| 211 20(18 18] 17| 28]29]a30]31] 322334 13513837 | 38
|37‘36| BEEEEIEE 7[48]2s]s0[51 55]56]57
as | a4 | aa Bal7lals|d[s)2]| BE| 5788 |99 70{ 71| 72| 73| 74| 75| 8,
L Ny | L —
APS (G256} C230-2 ©230-1

E0120-2



FUEL SYSTEM

CH &: 3.7 U DT: 53B.88mS CH B: 2.2 U This test should be inspected after depressing the HOLD mode from
run after the sudden acceleration.

As accel pedal is pressed down fully, the intensity of the APS 1 &2
waveform increases individually.

APS 1 signal voltage is less than 1V to over 4V and APS 2is 1/2
voltage as against APS 1 voltage.

The waveform pattern become increasing upward rapidly when the
engine speed incraases.

q

Zoom 1x

| EEY [zoor| [nEMo | [RECD ]| [MENU]

1. Ignition "OFF" & Engine "OFF".

2. Install Scantool and Engine "ON".

3.  Monitor Acceleration Position Sensor on Current data.

FIG1 v

1.2 CURRENT DATA

N

% [ACCEL.POSITION SENSOR  27.4
S ACCEL. POSTTION SENSOR
BATTERY VOLTAGE 14.2 v

Hass AIR FLOW 354 wmgrst
ENT.AIR TEHP.SNSE 28.2 °C
COOLANT TEMP. SENSOR 52.8 °C
ENGINE SPEED 2182 rpn

UEHICLE SPEED SENSOR a Kn h

¥

[F1x | [SCRN] [FULL] [PART | [GRPH| |HELP|
Fig 1) Signal increases when depressing accel pedal : Approx. 800 ~800 Mv at idle speed.

Is Current data displayed correctly 7

'YES

P Fault is intermittent caused by poor contact in the sensor's and/or ECM’s connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

P Go to "W/iHarness Inspection” procedure.



DTC TROUBLESHOQTING PROCEDURES FL-104

1.  Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check cennectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
=
Repair as necessary and go to "Verification of Vehicle Repair” procedure.
Go to "Signal Circuit Inspection” procedure.

POWERCIR S o]

1. Check for short in harness
1) Ignition "OFF"
2) Disconnect AP sensor connector.
3) Ignition "ON" & Engine "OFF".
4) Measure voitage between terminal 6 of the sensor harness connector and chassis ground.

*

Specification : 4.7V ~ 5.1V

1. APS 2 Signal
2. APS 1 Signal
3. APS 2 Power
4, APS 2 Ground
5. APS 1 Ground
B. APS 1 Power

EQ120-5

5) Is the measured voltage within specifications 7

P Go to "Check far open in harness” as below.

Check for short in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.



FL-105 ' FUEL SYSTEM

2. Check for open in harness
1) Ignitiocn "CFF"
2) Disconnect AP sensor connector and ECM connector

3) Measure resistance between terminal 6 of the sensor harness connector and terminal 78 of ECM harness co-
nnector.

Specification ; Approx. below 1Q}

1. APS 2 Signat
2. APS 1 Signal
3. APS 2 Power
4. APS 2 Ground
5. APS 1 Ground
6. APS 1 Power

<C-256:~
[ ]

C230-1

5] £
£

a8

5] ra rs:
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ECiz20-8

4) is the measured voltage within specifications ?

.

P Go to "Compenent Inspection” procedure.

P Check for open in the power hamess.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.



DTC TROUBLESHOOTING PROCEDURES FL-106

1. Check APS

1} Ilgnition "CFF"
2) Disconnect APS connector.
3) Check that resistance is getting lower by pressing APS to wide open.
4y Measure resistance between terminal 2 and 5 of APS connector (Companent side).
Specification : 1.2k(2 £ 0.4kQ (20°C)
<(-256>
1. APS 2 Signal
2. APS 1 Signal
3. APS 2 Power
4. APS 2 Groung
5. APS 1 Ground
6 APS 1 Power
EO1 207
5) 1s the measured resistance within specifications? ’

YES

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

P Substitute with a known-good APS and check for proper operation.
if the problem is corrected, replace APS and then go to "Verification of Vehicle Repair' procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC,
2. Operate the vehicle within DTC Enable conditions in Generat information.

3. Are any DTCs present ?

YES
Go ta the applicable troubleshooting procedure.

System is performing to specification at this time.



FL-107 FUEL SYSTEM

DTC P0123 | THROTTLE/PEDAL POSITION CIRCUIT HIGH INPUT

COMPONENT LOCATION ;. £5098CFC 2

Refer to DTC P0120,

GENERAL DESERIPTION:.
Rafer to DTC PO120.

PTG DESCRIPTION

if the signal is below threshold value, the ECM judged this as a fauit and DTC is set.

Possible Cause

| tem Detecting Condition

DTC Strategy ¢ Signal check, high
Enable Conditions | » ignition on
Threshold Value » Output signal > 4.91V
Biagnostic Time e (.18 sec. + Short to battery in
MIL e Yes signal circuit
Fuel Limit e Yes . Open jngr()und
Fuel Cut s No circuit
EGR Off + No + Faulty APS
— - - » Faulty ECM
e Engine speed is fixed at 1200 rpm without pedal sensor action.
e Engine performance is reduced.
Fail safe ¢ Air conditioning system is deactivited as against the vehicle speed
and the engine rpm. '
= Cruise control system inhibited.

| ECTS
| Temperature (°C) : 20 e 80
[ Resistance (kQ) 231 ~2.59 0.31 ~ 0.33

Refer to DTC PO120.

MONITOR SCANTOOL DATA - ~E7satzin”

Refer to DTC P0120.



DTC TROQUBLESHOOTING PROCEDURES F1.-108

Refer to DTC PC0120.

1. Check for short to battery in signal harness

1)
2)
3)

4)

Ignition "OFF"
Discennect AP sensor connecter.
Measure voltage between terminal 2 of the sensor harmess connector and chassis ground.

Specification : Approx. below 1V

1. APS 2 Signat
2. APS 1 Signal
3. APS 2 Pawer
4. APS 2 Ground
5. APS 1 Ground
6. APS 1 Power

E0123-5

Is the measured resistance within specifications 7

YES
» Go to " Fower Circuit Inspection” procedure.

P Check for short to battery in harness.
Repair as necessary and go te "Verification of Vehicle Repair procedure.



FL-109 FUEL SYSTEM

GROUND CIRCUIT INSPECTION - €ossscar = o "

1. Ignition "OFF"

2. Disconnect AP sensor connector.

3. Measure resistance between terminal 5 of the sensor harness connector and terminal 76 of EGM connector.

Specification * Approx. below 19

<C-256= - 1. APS 2 Signa!

- 2. APS 1 Signal
06

a

3. APS 2 Power
4, APS 2 Ground
5 APS 1 Ground
6. APS 1 Power

Doyt
‘]

|} I
a] r[ela [re]unfwe[alellra]fl=]=]z]z 5
F5|26| 2720 (24|01 | 2|3 E] ELIES B R .
du]as|atfaz o [s2 ||| B e B E =
sl [oston|on]owfoe| 20| o1 [ e ] b eaf oo Fi] ro [ra] ujualm 2"1
T ot E0123-8

4. s the measured resistance within specifications ?

YES v

P Go to "Component Inspection” procedure. .

P Check for open in the ground harness.
Repair as necessary and go to "Verification of Vehicle Repair procedure.

COM 52:

Refer to DTC PQ120.

Refer to DTC P0120.



DTC TROUBLESHOOTING PROCEDURES FL-110

[DTC P0182 | FUEL TEMP. SENSOR A CIRCUIT LOW INPUT

Etaz-1

FTS(Fuel Temperature Sensor) is located in the engine fuel passage fram the fuel tank. M
it detects the fuel temperature and relays signals to the ECM.,
It employs a thermistor, which is sensitive to changes in the fuel temperature.

The electric resistance of a thermistor decreases as the temperature increases, and increases as the temperature dec-
reases.

The power source in the ECM is supplied to the FTS via a resistor in the ECM.

It is used during injection centrol strategies that make corrections depending on the fuel temperature and in order to pr-
otect the system in event of excessive fuel temperature.

In case of more than FT3 120°C, the engine symptom generates the power loss or poor acceleration.

If the signal is below threshold value, the ECM judged this as a fault and DTC is set,



FL-111

FUEL SYSTEM

. ltem

Detecting Condition

Possible Cause |

DTC Strat_egy

¢ Signal check, low

Enable Conditions | » Ignition on
Threshold Value » Output signal < 112 mV _
Diagnostic Time | » 0.48 sec. - gsnhac;réitr&ﬂ["””d in
ML ® No + Faulty FTS
Fuel Limit * No + Faulty ECM
Fuel Cut » No
EGR Off s Yes
| Failsafe | e Engine fuel temperature is fixed at valug of 60°C by ECM.

IATS

Temperature (*C}

20 40

60

Resistance (k{2)

227 ~273 1.06 ~1.28

0.54~0.65

[Connection Information]

s c212 ECH
> 1 C230-2 Terminal 2 Sensor ground
=\ r2dn-2 1 FT3signal
< ° ©230-2 Terminal 1 FTS signal
oy 2 Sensor ground
’ 1+
[CONNECTOR]
FTS Harness side connector ECM side terminal
— [ i
4a ¥ ® 32| 31y30|28 |28 BB [0 11 123415 16 1F| 1BF1BE20| 24 |22 (23124 5 | 4 |
24|2a{2z[ 21|20 28|22 |20|a1 | 32|3a 34 7[3a (3840141 |42| 43
‘:’?lm[ 2a[1si1s 13z 25 47| 8]#8 50|51 |52 554 sa[sa}E0[61]62 [:’l
|as|s4(m-1 8l|r]|6]s5]a g8|e8|70[71[72]7a| 74| 75|75 77| 7af7a]a0] a1 z|1 ]
fo— — | —
C230-2 C236-1

EC182-2



BTC TROUBLESHOOTING PROCEDURES Fl-112

Like a ECTS, FTS signals should be smooth and continuous without
any sudden changes.
When the fuel temperature is cold, FT'S ouiput signals increase and
{ LT T when the fuel temperature is hot, FTS output signals decrease.
1
o
o

FIIRD-R

1. Connect scantool to Data Link Cable (DLC).
2. Warm up engine to normai operating temperature.
3. Monitor "Fuel Temperature Sensor" parameter on the scantool.

FIG1 .
1.2 CUBRENT DaTa
A
» |INT.AlR TEMP.SNSR 21.6 °C
3 [COOLANT TEMP. SENSOR 75.9 °C
* [ENGIMNE SPEED 821 rpn
3 FUEL TENMP.SENSCR _
FUEL PRESSURE Z278.7bar
FUEL PRESS. REGULATOR 16.7 %
EGR ACTUATOR 5.8 X%
INLET THROTTLE ACTU. 5.8 %

b4

|[FIX | |SCRN| [FULL| [PART | [GRPH| [HELP]
Fig 1) Signal decreases with increasing sensor temperature and increases with decreasing sensor temperature.

Is the Current data displayed correctly ?

YES

P Fault is intermittent caused by poor contact in the sensor's and/or ECM’s connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

> Go to "W/Harness Inspection" procedure.



FUEL SYSTEM

FL-113

Many malfunctions in the electrical system are caused by poor harness and terminals.

1.
Fauits can also be caused by interference from other electrical systems, and mechanical or chemical damage.
2. Thoroughly check connecters for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.
3. Has a probiem been found?
YES

Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Go te "Signal Circuit Inspection” procedure.

1. Igniticn "OFF"

2. Disconnect FT sensor connector.
3. Measure voltage between terminal 2 of the senser hamess connector and chassis ground.

Specification : 4.8 ~ 5.1V

<(-212>
1. Sensor ground {0V)
2. Sansar Signal (5V) !

- EJ1RZ-5

4. Is the measured voltage within specifications ?

» Gote "Component inspection” procedure,

P Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair® procedure



DTC TROUBLESHOOTING PROCEDURES FL-114

1, Check Fuel Temperature Sensor

1) Ignition "OFF"
2) Disconnect FTS connector,
3) Measure resistance between terminals 1 and 2 of the FT sensor connector(Component side).

SPECIFICATION :
Temperature {°C) 20 40 60
Resistance (k1) 227 ~273 1.06 ~1.28 .54 ~ 065
<C-212>
1. Sensor ground {0V)
2. Sensor Signai (5V)
E0182-6 Y

4) |s the measrued resistance within specifications ?

P Substitute with a known-good ECM and check for proper operation.
if the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair’ procedure.

P Substitute with a known-good FTS and check for proper operaticn.
If the problem is corrected, replace FTS and then go to "Verification of Vehicte Repair” procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes{DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

YES
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



FL-115

FUEL SYSTEM

'DTC P0183 | FUEL TEMPERATURE SENSOR - HIGH INPUT

COMPONENT LOCATION | “coseraza:

Refertc DTC P0182.

ltem Detecting Condition Possible Cause
DTC Strategy + Signal check, high
Enabte Conditions | e Ignition on
Threshold Value s Qutput signal > 4.9V + Short to ground in
: SRy L o signal circuit
Diagnostic Time ¢ 0.48 sec. |+ Open in ground
MIL » No circuit
Fuei Limit s No » Faulty FTS
Fuel Cut ® No + Faulty ECM
EGR Off » Yes
Fail safe » Engine fuel temperature is fixed at value of 60°C by ECM.

IATS

Temperature (°C)

20 40

60

Resistance (k1)

227273 1.06 ~1.28

0.54 ~0.65

Refer to DTC P0182.




DTC TROUBLESHOOTING PROCEDURES FL-116

Refer to DTC PO182.

Refer to DTC P0182.

1. Ignition "OFF"
2. Disconnect FT sensor connector.
3. Measure voltage between terminal 2 of the sensor harness connector and chassis ground.

Specification : 4.8 ~ 5.1V

<C-212:
1. Sensor ground {0V)

2. Bensor Signal [5V)

= I0185-£
4. |Is the measured voltage within specifications ?

YES
P Ge to "Component Inspection” procedure.

P Check for short to ground in harness. Repair as necessary and go to "Verification of Vehicle Repair” procedure



FL-117 FUEL SYSTEM

. EaOFEAGE

GROUND-CIRCUIT INSPECTIO

1. Ignition "OFF".
2. Disconnect FT sensor connector and ECM connector.

3. Measure resistance between terminal 1 of the sensor harness connectbr and terminal 2 of ECM harness co'nnecto-

1. Sensor ground (OVY
2. Sensor Signal (5V)

l c230-2

E0183-5

4. Is the measured resistance within specifications ?

YES
P+ Go to "Component Inspection” procedure.

P Check for open in harmess.
Repair as necessary and go to "Verification of Vehicte Repair" procedure.

Refer to DTC P0182.

Refer to DTC PO182.



DTC TROUBLESHOOTING PROCEDURES FL-118

iDTC P0190 | FUEL RAIL PRESSURE SENSOR CIRCUIT

RPS(Rail Pressure Sensor) used {o transmit to the ECM the pressure value for the rail. The rait is & high pressure ace-
umulator. in order to output a voltage signat to the ECM which is directly proportional to the applied pressure,the raif
pressure sensor must measure the instaneous pressure in the rail.

The fuel flows to the rail pressure senscr through opening in the rail, the end of which is sealed off by the senser diaph-
ram.

Pressurized fuel reaches the sensor's diaphram through a blind hole.

The sensor element (semi conductor device) for convertering the pressure to an electric signal is mounted on this dia-
phram.

The signal generated by the sensor is inputied to an evaluation circuit which amplifies the measuring signal and sends
it to the ECM. This value is used in calculating the flow and injection advance.

In case of RPS failure, the engine symptoms will occur the running engine stall and the starting impossible.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.



FL-119 FUEL SYSTEM

| Item Detecting Condition Possible Cause

DTC Strategy- e Voltage range check

| Enable Conditions | e Engine run

| L
 Threshold Value | e 4.7 V < Sensor supply voltage < 5.1 V

. « Short to ground

| Diagnostic Time . 0._1 sec. power circuit
MIL * Yes + Short fo battery in
Fuel Limit s Yes power CI‘FCUIt
Fue! Cut ¢ No . gpeln gggwer
EGR Off e No ' Fgﬂlg ity

¢ Rail pressure is fixed at value of 400 bar by ECM.
Fail safe * Engine shut down
e Starting impossibie

| RPS

7 S e Engine idle state Fully acceleration {100%)

| Rall Pressure 220 ~ 320 bar (22 ~ 32 Mpa) 1500 bar (150 Mpa)
- Signal Voltage Below 1.7 V Approx. PRV

ECH [Connection Information)]
Rall prassiire sensor
[— ¢293 €230-2 1 | c230-2 Terminal 9 RPS power
T- 9  Sensor power
- C230-2 Terminal 10 RPS signal
ra 10 Sensor signal
z 3 | C230-2 Terminal 11 RPS ground
1] 11 Sensor ground
{CONNECTOR]
RPS Harness side connector ECM side terminal
— —a [ — 1 1
S B I N FY ] FT PR E PR ES | €171 8 [ o] u]izfia[a]s[refrpe]isfeole[ez[eafea} S ] 4 |
24{23|22| 2t 2018 |[1E|17 25(26| 27|28 44|30\ 3t| 32|33 35| 3637|3839 |40 a1 [42}43
|3?‘aa‘ 16115 [1af sl 1 [1of 4445|4847 [48]40{50]51 555657 a1f6z |3|
|%‘y}w‘ al7lets 43 ]z]n 53] 4] 6566 [ 57| sa]es| 70|71[7ef7a 74| rslre[ 7| re| 73] 8081 2|1'
) — | T -
Rail pressure sensor C230-2 £230-1

EQ130-3



DTC TROUBLESHOOTING PROCEDURES FL-120

CH a: 4.2 U DT:420.88nS FREQ: 2.38 HZ  This test should be inspected after depressing the HOLD mode from
Full acceleration| run after the sudden acceleration.
UJ”" RPS signal voltage is less than 1V to over 4.5V
/ The waveform pattern become increasing upward rapidly when the
' engine speed increases.

Idle staie

B o1 I covs IEEDI DI

1. Connect scantoel t¢ Data Link Cakle (DLC).
2. Warm up engine to normal operating temperature.

3. Monitor "Fuel Pressure Sensor" parameter on the scantool,

FIG 1 .
1.2 CURRENT DATA
A
)y FUEL PRESSURE 276 8bar |
% [FUEL PRESS. REGULATOR 16,7 %
INT.AIR TEHP, SNSR 28.4 °C .
ACCEL.POSITION SENSOR B.B %
ACCEL, POSITION SENSOR  713.6mU
COOLANT TEMP. SENSOR 78.8 °C
ENGINE SPEED 751 rpn
VEHICLE SPEED SENSOR e Kn/h
¥
[FIX |{sCaN] [FULL] [PART] [GRPH! [HELP|

Fig 1) Normal value at idle speed.

Is the Current data displayed correctly ?

YES

Fault is intermittent caused by poor contact in the sensor's andfor ECM's connector or was repaired and ECM memory
was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, det-
erioration, or damage. Repair or repiace as necessary and go to "Verification of Vehicle Repair” procedure.

P Go to "W/Harness Inspection” procedure.



FL-121 FUEL SYSTEM

1. Many malfunctions in the electrical system are caused by poor harness and terminals.

Fauits can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
Repair as necessary and go to "Verification Vehicle Repair” procedure.

Go to "Power Circuit Inspection” procedure.

1. Check for short in harness
1)  Ignition "OFF"
} Disconnect FT sensor connector
3} Ignition "ON" & Engine "OFF"
) Measure voltage between terminat 1 of the sensor harness connector and chassis ground

Specification : 5V

«C-203> 1. Sensor Power (5V)
2. Sensor Signal (4.8V)
3. Sensor Ground (0V)

EGiG0-&
5) Is the measured voltage within specifications ?

"YES
P Go to "Ground Circuit Inspection” procedure.

» Check for short to battery in harness. Repair as necessary and go to "Verification vehicle Repair” procedu-
re

2. Check for open in harness
1) Ignition "OFF"
2) Disconnect FT sensor connector



DTC TRCUBLESHOOTING PROCEDURES FL-122

3) Measure resistance between terminal 1 of the sensor harness connector and terminat 9 of ECM harness con-
nector.

_Sbéciﬁcation : Approx. below 1Q

<C-203> 1. Senscr Power {5V}
2. Sensor Signal (4.8V)
3, Sensor Ground (OV)

w

#
2
]
El
3

_—
3
#
= |
b
3
i
"-z

L EQ190-7

1. Visual inspection
1} Check installation torque and ieakage around Fuel Rail Pressure Senscer.

2) Check fer damaged harngss and terminals: contact resistance, oxidation, bent or broken terminals.

v

3} Check deform or crack on Fuel Rail Pressure Sensor,

Instaliation Torque : 35+ 2 Nm

4) |s the Fuel Rail Pressure sensor visually O.K ?

YES

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

P Substitute with a known-good Fuel Rail Pressure Sensor and check for proper operation.
If the problem is corrected, replace Fuel Rail Pressure Sensor and then go to "Verification of Vehicle Repair™
procedure. .

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

YES
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



FL-123

FUEL SYSTEM

|IDTC P0192 | FUEL RAIL PRESSURE SENSOR - LOW INPUT

Refer toc DTC P0190.

GENERAL DESGRIPTION
Refer to DTC F0190.

Hem Détéétihg Conditon Possible Cause
DTC Strategy « Signal check, low
Enable Conditions | ® Engine run
Threshold Value e QOutput signal < 180.8 mV
Di tic Ti 0.18 sec. v
iagnostic Time . sec « Short to ground in
]' MIL * Yes signal circuit
- Fuel Limit ¢ Yes + Faulty RPS
Fuel Cut e No + Faulty ECM
EGR Off s No
¢ Rail pressure is fixed at value of 400 bar by ECM.
Fail safe ¢ Engine shut down
| ¢ Starting impossible

\ RPS

! Engine idle state Fuily acceleration (100%)
F" "~ Rail Pressure 220 ~ 320 bar (22 ~ 32 Mpa) 1500 bar (150 Mpa)

‘ Signal Voltage Below 1.7 V Approx. 4.5V

Refer to DTC PO190.
SIGNAL WAVERORM | £eseap7s:

Refer to DTC P0O120.




DTC TROUBLESHOQOTING PROCEDURES FL-124

Refer to DTC P0O190.

Refer to DTC PQ190.

tgnition "OFF"
Disconnect FT sensor connector.

Ignition "ON" & Engine "OFF"

Measure voltage between terminal 2 of the sensor harness connector and chassis ground.

P =

Specification : 4.8 ~ 5.1V

<C-203=

1. Sensor Powear (GV)
2. Sensor Signal (4.8Y}
3. Sensor Ground {0V}

]
|
= E0192-6

5. s the measured voltage within specifications ?

YES
P Go to "Component Inspection” procedure.

P Check for short to ground in signal harness. Repair as necessary and go to "Verification of Vehicle Repair" proc-
edure.

Refer to DTC P0180.

Refer to DTC P0190.



FL-125

FUEL SYSTEM

IDTC P0193 | FUEL RAIL PRESSURE SENSOR - HIGH INPUT

ltem

Detecting Condition

DTC Strategy

» Signal check, high

Possible Causé"

Enable Conditions | e Engine run
Threshold Value » Output signal > 4.8V _
Diagnostic Time + 0.18 sec, . Sho&t‘to ground in
signal circuit
MIL * Yes « Openin signal
Fuel Limit s Yes harness
Fuel Cut s No » Faulty RPS
EGR Off e No + Faulty ECM
. -Iié'ii“&éssure is fixed at value of 400 bar by ECM.

Fail safe . » Engine shut down

= Starting impossible

RPS

Engine idle state

Full acceleration (100%)

_ Rail Pressure

220 ~ 320 bar {22 ~ 32 Mpa)

1500 bar (150 Mpa)

| Signal Voltage

Below 1.7 V

Approx. 4.5V

Refer to DTC P0190.

SIGNAL W

Refer to DTC P0190.




DTC TROUBLESHOOTING PROCEDURES FL-126

1. Check for short to battery in harness
1) Ignition "OFF".

y  Disconnect FT sensor connector.
}  Ignition "ON" & Engine "OFF".
}  Measure voltage between terminat 2 of the sensor harness connector and chassis ground.

B

1. Sensor Power (5V)
2. Sensor Signal (4.8Y)
3. Sensor Ground (DV)

ED193-6
5} Is the measured voliage within specifications ?

YES
P Go to "Check for open in harness" procedure.

P Check for short fo battery in harness. Repair as necessary and go to "Verification of Vehicle Repair" proce-
dure.



FL-127 FUEL SYSTEM

2. Check for open in harness
1)y Ignition "OFF"
2) Disconnect FT sensor connector.

3) Measure resistance between terminal 2 of the sensor harness connector and terminal 10 of ECM harness co-
nnector.

Specification : Approx.below 10

1. Sensor Power {5V}
2. Sensor Signal {4.8V)
3. Sengor Ground [0V}

E0195-7

4y |s the measured resistance within specifications ?

YES "
P Go to "Component Inspection” procedure. ’

P Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair' procedure.

Refer to DTC PQ180.

Refer to DTC PO180.



DTC TROUBLESHOOTING PROCEDURES FL-128

[DTC P0220 | ACCELERATOR POSITION SENSOR 2 CIRCUIT

APS{Acceleration Position Sensor) is measured the driver's acceleration using a potentiometer and APS signal is tran-
smitted to the ECM. The pedal's position is calculated from the veltage of potentiometer in the APS.

The absence of a mechanical link between the accelertor pedal and injection system presents a risk of loss of control of
the engine in the event of a failure of the component in the charge of providing the driver's request information to the in-
jection system.

Therefore, APS has the two potentiometers whose slides are mechanicaily solid.

APS 2 is for plausibility of load request signal and decide whether or not APS 1 & 2 is malfunctioning.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.



FL-129

FUEL SYSTEM

Possible Cause

ltem ~ Detecting Condition
DTC Strategy # Voltage range check
Enable Conditions | e Engine run
Threshold Value ¢ 47V < Sensor supply voltage < 51V
Diagnostic Time ¢ 0.1sec
MIL s Yes
Fuet Limit ® Yes
Fuel Cut s No
EGR Off * No
¢ Engine speed is fixed at 1200 rom without accel pedal sensor
action.
] ¢ Engine performance is reduced
Fail safe e Air conditioning system is deactivited as against the vehicle speed
and the engine rpm
¢ Cruise control system inhibited

+ Short to ground in
power circuit

+ Short to battery in
power circuit

* Open in power
circuit

» Faulty APS 2

» Faulty ECM

APS ’
Accel pedal position ldle Positicn (0%) Fully acceleration (100%)
Signal votage 02~05V 16~25V

APS ECH [Connectlon Information]
B | 2256 Ll PR powar 1 C230-1 Terminal 76 APS 1 ground
z T APS 1 signal 2 C230-1 Terminal 77 APS 1 signal
5
| — 6 APS 1 ground 3 | C230-1 Terminal 78 APS 1 power
3
81 APS 2 powsr 4 | C230-1 Terminal 79 APS 2 ground
L a0 APS 2 signal . .
1 5 C230-1 Terminal 80 APS 2 signaf
T8 APS 2 ground
6 C230-1 Terminal 81 APS 2 power
[CONNECTOR]
APS Harness side connector ECM side terminal
— 11 Pt i
nﬂ 32]31]3e20 )0 27]0e |25 8 [ 5 [1e[ltz[1314]15] 1617 18] 18] za] 21 |ezfea]es| S
22ahe8]v7 28] 29)30]21{32|a5| 343536 37|38 [ 30| 40}41 a2 s
E ® 16[1S14lfaz 110 & 48|49 1 SZI 55 B2 3
) HABOEBRE .:'saus;un]nrs?nsmnmmau@l |
l | | 3 | 2 |
1 | L — C_J
C230-2 €230-1

£fhz220-2



DTC TROUBLESHOQTING PROCEDURES FI1.-130

cH A: 3.7 VU IT: 530.8BnS CH B! 2.2 | This fest should be inspected after depressing the HOLD mode
from run after the sudden acceleration:

As accel pedal is pressed down fully, the intensity of the APS

1 & 2 waveform increases individually.

APS 1 signal voltage is less than 1V to over 4V and APS 2is 1/2
voltage as against APS 1 voltage.

The waveform pattern become increasing upward rapidly when _
the engine speed increases. S

T
1
1
1
1
1
'
1
1
]
]
t
]
F
b
3
|
I
I
|
I
|
I

2oomn 1x

| [R5 [zoon| JIE] [nEno| [RECP | [MENU]

1. Connect scantcol to Data Link Cahie (DLC).
2. Wamm up engine to normat operating temperature.

3. Monitor "Acceleration Position Sensor" parameter on the scantool.
FiG 1t M

1.2 CURRENT DATA

* |ACCEL.POSITION SENSOR 27.4 %
ACCEL.POSITION SENSOR

BATTERY VOLTIAGE 14.2 V¥

MASS AIR FLOW 354 ngrst
INT.AIR TEMF.SNSRE 28.2 °C
COOLANT TEHP. SENSOR 52.8 *C
ENGIMNE SPEED 2182 rpm

UEHICLE SPEED SENSOR ] Knh
Y

[F14 | [scen|{FuLL! [PaRT! |GRPH] [HELP|

Fig 1) Signal increases when depressing accel pedal.
Is the Current data displayed correctly ?

YES

Fault is intermittent caused by poor centact in the sensor's and/or ECM's connector or was repaired and ECM memory
was not cleared, Thoroughly check connectors for loocseness, poor connection, bending, corrosion, contamination, det-
erioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

P Go to "W/Harness Inspection” procedure.



FUEL SYSTEM

1.

Many malfunctions in the electrical system are caused by poor harness and terminats.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

.YES

Repair as necessary and go to "Verification of Vehicle Repair* procedure.

Go to "Power Circuit Inspection” procedure.

Check for short in hamess
1} fgnition "OFF".
2) Disconnect FT sensor connector.
3} Ignition "ON" & Engine "OFF".
4) Measure voltage between terminal 3 of the sensor harness connector and chassis ground.

Specification : 4.8 ~ 5.1V

1. APS 2 Slgnal
2, APS 1 Signhal
3. APS 2 Power
4. APS 2 Ground
5. APS 1 Ground
8. APS 1 Power

EX220-5

5) s the measured voltage within specifications ?

P Go to "Check for open in harness” procedure.

P Check for short to in harness. Repair as necessary and go to "Verification of Vehicle Repair” procedure. )



DTC TROUBLESHOOTING PROCEDURES | FL-132

2. Check for open in harness
1) Ignition "OFF",
2) Disconnect FT sensor connector.

3} Measure resistance between terminal 3 of the sensor harness connector and terminal 81 of ECM harness co-
nnector,

Specification : Approx.below 1Q

<G-256>
L1 1. APS 2 Signal
2. APS 1 Signat
3. APS 2 Fower
4. APS 2 Ground
5. APS 1 Ground
6. APS 1 Power

o | 1
5| a
sfr]els[wjodelufalis[s]v]a]fe]n]a]a
B EEE I EEE o7 an] 3 Jan: a0 ]
| 5146 [ o7 [0 425 a5 [ 64 Frb [ b [ e s [ b | 5o [ ] :
5 5 R ) 0 2 R 3 2 Y R R ) e S S a
Tt — E0220-5

4) Isthe measured resistance within specifications ?

YES .
P Go to "Component Inspection" procedure. ,

P Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair” procedure.

1. Check APS
1) Ignition "OFF",
2) Disconnect APS connector.
3) Measure resistance between terminals 3 and 6 of the sensor connector{to IAT sensor side).

Specification : 1.7kQ2 £ 0.8k (20°C)

4) Is the measured resistance within specifications ?

P Substitute with a known-good ECM and check for proper aperation.
if the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

P Substitute with a known-good APS2 and check for proper operation.
If the problem is corrected, replace APS2 and then go to "Verification of Vehicle Repair" procedure.



FUEL SYSTEM

'ESAFEEED:.

After a repair, it is essential to verify that the fault has been corrected.

1. Cennect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear BDTC.

2.
3. Areany DTCs present ?

YES
Go to the applicable troubleshooting procedure.

Operate the vehicle within DTC Enable conditions in General information.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES

FL-134

/DTC P0223 | ACCELERATION POSITION SENSOR 2 - HIGH INPUT

Refer to DTC P0220.

Refer to DTC P0220.

If the signal is exceeds threshold value, the ECM judged this as a fault and DTC is set.

» Air conditioning system is deactivited as against the vehicle speed
and the engine rpm.

* Cruise control system inhibited

ltem . I.Z')_éfécting Caondition Pessible Cause
DTC Strategy e Sighal check, high
Enable Conditions | e lgnition on
Threshold Value = QOutput signal > 2.464V
Diagnostic Time » .18 sec. » Short to battery in
MiL * Yes signal circuit
Fuel Limit * Yes * Open in signal
Fuel Cut e No circuit ‘
EGR OFf e No -‘Op_en in ground
circuit
¢ Engine speed is fixed at 1200 rpm without accel pedal sensor * Faulty APS 2
action. * Faulty ECM
] » Engine performance is reduced.
Fail safe

APS
_/}ccel pedal position Idie Position (0%) i Fully acceleration (100%])
Signal votage 02~05V ’ 16~25V

Refer to DTC P0220.

SIGNAL WAVEFO

Refer to DTC P0220.




FL-135 FUEL SYSTEM

1. Check for short to battery in harness
1) lgnition "OFF".
2} Disconnect AP sensor connector.
3} Ignition "ON" & Engine "OFF".
4} Measure voltage between terminal 1 of the senser harness connector and chassis ground

Specification : 4.8 ~51V

«<(-256>

1. &PS 2 Signal

2. APS 1 Signal

3. APS 2 Power

4. APS 2 Ground v
5. APS 1 Ground s
6. APS 1 Power

E0223-5
5} Is the measured voltage within specifications 7

YES
» Go to "Check for cpen in harness" as below.

P Check for short to battery in harness. Repair as necessary and go to "Verification of Vehicie Repair* proce-
dure.

2. Check for open in harness
1) Ignition "OFF"
2) Disconnect AP sensor connector



DTC TROUBLESHOOTING PROCEDURES N FL-136

3) Measure resistance between terminal 1 of the sensor harness connector and terminat 80 of ECM harness co-
nnector.

‘Specification : Approx.below 102

1. APS 2 Signal
2. APS 1 Signal
3. APS 2 Power
4, APS 2 Ground
5. APS 1 Ground
B. APS 1 Power

AR I S e B R B E I
E B R a|atfacfac|ar[as]=]an]ae]] Lo
afs=fee] = 51 |5e| 5[+ | 55 | b |57 poa | aw| ¢ [{]] = 2
B T T o et B B EE N ) A R 2|‘|
— L ED223-5

4) Is the measured resistance within specifications ?

' YES
P Go to "Ground Circuit Inspection” procedure.

5) P Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair procedure.

fgnition "OFF".
Disconnect AP sensor connector.

Measure resistance between terminal 4 of the sensor harness connector and terminal 79 of ECM harness connecto-
r.

Specification : Approx.below 18

1. APS 2 Signal
2. APS 1 Signal
3. APS 2 Fower
4. APS 2 Ground
5. APS 1 Ground

9 8. APS 1 Power
2301

a1
a8 [ at

¥l e
P& [ 2T (28
a3 |47 | e8
58 [ 65 (67

i)
r
)

2 | 74) 7l va) 77 {74 [

[ BlE|Ris ]
b4 [

[ FAE :]
a|8 “
2| ls]a
EIHAAB
FHEHAE
FIFEIE

B
i[4Eia
B
g
AEEE ]
[=]]E]
M — =
o
- =

E0223-7

Is the measured resistance within specifications ?

ES
P Go fo "Component Inspection” procedure.

Ei

P Check for open in harness. Repair as necessary and go to "Verification of Vehicle Repair" procedure.



FL-137__ FUEL SYSTEM

Refer to DTC P0220.

Refer to DTC P0220C.



DTC TROUBLESHOOTING PROCEDURES FL-138

IDTC P0231 | ELECTRIC FUEL PUMP CIRCUIT LOW

Fo231-1

The voltage after the fuel pump relay is used to supply power to the electric fuel pump in the low ptessure line.

When the igniticn switch is in starting position, the battery voltage is supplied from the fuel pump refay to the ECM.

When the igniticn switch is turned on, current flows from the ignition switch through the current the fuel pump relay coil
to ground by the ECM. And then, the voltage is supplied to the electric fuel pump to drive,

In case of the fuel pump relay failure, the engine symptoms will occur the running engine stail and the starting impossi-
ble.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.

Item . Detecting Condition Possible Cause

DTC Strategy « Circuit continuity check - Contact resistance
in connectors
» Open in power

Enable Conditions | o Ignition on circuit
« Qpen or short to
_ Threshold Value « Open or short for relay control circuit groupnd in relay
i Diagnostic Time ¢ 0.48 sec. contrel circuit
* Fuse blown
Mflj ‘ s No + Fauity rejay
Fuel Limit « No + Faulty ECM
Fuel Cut » No y

EGR Off » No




FL-139 FUEL SYSTEM

Enging cempartment [Cannection Information]
ratay 3 fuse box Fust pamp
Relay power 1~ - - -~ = 1 3 2 1 E18 Terminal 95 R
(Fusible link ECM 3] ) [T =" | | \\E/ elay power
1 -
9 © ‘i | ECH L 2 F22 Terminal 3 | Fuel pump power supply
‘s (@E@ 3 E230 1, Fual pump B4
Rialay power [12V) : : i mlay sonirol 3 C230-1 Terminal 24 | Fuel pump refay control
_— et — = = = d
Fuel pump ralay 4 - _
5 E18 Terminal 103 Relay coil power
[CONNECTOR]
Fuel pump relay Harness side conneclor ECM sida terminal
[ m—| | o N i | | —
= ! 10139 | 3 Fas1[0fz0]2e]z7]ea]25 AE DD @i 5 | 4 |
12| 13|14 15| 161718 22123
24| 23|22 21|20 21817 25|2E| 2726|238 (30|31 3637 40{41]42l43
= 2 8 % | . [ehsphafehen]wle s4[1s]a6]a7en 1 55 1|62 ‘3‘
Enﬂ Bl7)6]s[afafa]+ 6364 |es|es] 6|6 |ms[7a] 71| 72l 7afre] 75| 7e] 77 7si 7ol wo] et 2'[‘|
C230-2 C230-1
Fuel pump relay

CH A: 18.5 U DT: 1,85 S CH B: 398,6mY 1.4 ACTUATION TEST
‘Relay t'enjn'iina'l‘? [ PUEL PUMP
. DUBATION |UNTIL STOP KEY
b | . N R METHOD ACTIVATION
e ] CONDITION |IG.KEY ON
' ‘ N ENGINE OFF
o , o 4 PRESS [STRT1, IF YOU ARE READY ¢
. ECM tefminal 2 . SELECT TEST ITEM USING UP/DOWN KEY
Zoom 1x TT‘ F
L SR [zoon] [BIEE] [nErMo] [RECD] [MENU] [STRT| |STOP]

This test should be inspected after depressing the HOLD mode after turning the ignition switch ON and OFF several times.
When the ground is connected to the terminal 24/C230-1 by the ECM the battery voltage is supplied to the electric fuel
purnp through the relay terminal 2.

Battery voltage is applied to the electrical fuel purmp for approx. 3 seconds when the ignition switch is turned on and fuel
delivery noise can be heard. For checking the wire and the fuel pump relay with fuse to the fuel pump, the START key
should be pressed in the scan tool actuation test mode.

And then make sure that the relay “click” noise could be heard with the change of ths fusl purmp pressure.

Also, the fuel pressure should be increased above 3.5 bar when turning the ignition switch ON.

EC231-3



DTC TROUBLESHOOTING PROCEDURES _  FL-140

1. Connect scantool to Data Link Cable (DLC).

2. Monitor " Fuel Pump Relay " parameter on the scantool.

FIG 1
1.2 CURRENT DATA
F
e S[FUEL. PRESSURE - _
% {FUEL PUMP RELAY ON
BOOSTER U-~OPERAT’ G INJ 6.6 VU -
MIL{ ENGINE CHECK) ON
GLOW RELAY ON
FUEL QUANTITY 26 nce
FAN-LOW SPEED OFF
FAN-HIGH SPEED OFF
¥
[F1% | [ScBN] {FuLL] [PaRT| [GRPH| HELP]

Fig 1} Fuel pump relay ON for approx. 3 seconds when turning the ignition switch ON.

Is the Current data displayed correctly ?

+

YES )

Fault is intermittent caused by poor contact in the sensor's andfor ECM’s connector or was repairs and ECM memory
was not cleared. Thoroughly check connectors for lcoseness, poor connection, bending, corrosion, contamination, det-
ericration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair' procedure.

P Go to "W/Harness Inspection” procedure.

1. Many malfunctions in the electrical systern are caused by poor harness and terminals.
Fauits can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

Repair as necessary and go to "Verificaticn of Vehicle Repair” proecedure.

Go to "Power Circuit Inspection” procedure.



FL-141 FUEL SYSTEM

Ignition "OFF".

1.

2. Disconnect Fuel Pump Relay.
3. Ignition "ON" & Engine "OFF".
4,

Measure voltage between terminal 5 of the Fuel Pump Relay harness connector and chassis ground.

Specification B+

<E-14>
1. From B+
=
1 2. Fuel Pump
3. To ECM
|2§ 5. From B+
5 E

E0231-5
5. Is the measured voltage within specifications ?

YES ’
P Go to "Control Circuit Inspection” procedure.

P Check for open in power harness, Repair as necessary and go te "Verification of Vehicie Repair” procedure.

& o

1. Check for short to ground in harness
1)  Ignition "OFF".
2) Disconnect Fuel Pump Relay and ECM connector.



DTC TROUBLESHOOTING PROCEDURES FL-142

3) Measure resistance between terminal 3 of the Fuel Pump Relay harness connector and Chassis ground.

Specification : Infinite

== 1. From B+
1 2. Fuel Pump

3.To ECM

== 5, From B+

EGe31-6
4) |s the measured resistance within specifications ?

YES
P Go to "Check for open in control hamess" as below.

P Check for short to ground in control harness. Repair as necessary and go to "Verification of Vehicle Repair"
procedure .
2. Check for open in contrel harness )
1) Ignition "OFF".
2) Disconnect Fuel Purmp Relay and ECM connector,

3) Measure resistance between terminal 3 of the Fuel Pump Relay harness connector and terminat 24 of ECM
harness connector.

Specification : Approx.below 100

<E-14>
1. From B+
2. Fuel Pump
3. To ECM
5. From B+
C230-1
ﬂfIJBIEII! SIS 13 1G] 10 [ 26|21 |2 ed & 4
25 28] 27 {28 (23 [30 [ 21 [oe| o | e | ae 3¢ [ o7 3a 38 [ea a1 [ ) 42
4| as[anfar a5 3e] te] = [oa] = [ 5s [ 5652 ]z &2 [sl
3| 5[ 65| 66 67 [sal o [ 70|71 [72 32 [ 7 | 1u | ra} 77 |72 7a ] ma e | ]
H 1
— ) — EQ231-7

4) Is the measured resistance within specifications ?

YES
P> Go to "Component Inspection” procedure.

P Check for open in control harness. Repair as necessary and go to "Verification of Vehicle Repair” procedu-
re.



FL-143 ' FUEL SYSTEM

1. Check Fuel Pump Relay
1} Ignition "OFF" & Engine "OFF"
2} Disconnect Fuel Pump Relay
3} Measure resistance between terminals 3 and 5 of the Fue! Pump Relay connecter (Component side).

‘Specification : 90 ~ 100Q (20°C)

1. From B+
= 2. Fugl Pump
1 3.To ECM
= 5. From B+
2
5! Ha
E0231-8
4} s the measured resistance within specifications ? .

YES
P Go to "Check Electric Fuel Pump Relay " as below,

P Substitute with a known-good Electric Fuel Pump Relay and check for proper operation.
If the problem is corrected, replace Electric Fuel Pump Relay and then go to "Verification of Vehicle Repair”

procedure.
2. Check Electric Feul Pump Relay operation
1) Ignition "OFF" & Engine "OFF".
2) Connect Fuel Pump relay and Disconnect ECM connector.
3} Ignition "ON" & Engine "OFF".

4)  Ground terminal 24 of ECM harness connector fo operate Fue! Pump Relay. Or, Use Actuater Test mode in
scantool to operate Electric Fuel Pump Relay.

5} Isthe Fuel Pump Relay operating corrctly ?

P Go to "Check Fuel Pump Power Circuit" as below.

» Substitute with a known-good Fuel Pump Relay and check for proper operation.
If the problem is corrected, replace Fuel Pump Relay and then go to "Verification of Vehicle Repair’ procedur-
e.



DTC TROUBLESHOOTING PROCEDURES Fl.-144

3. Check Electric Feu] Pump Power Circuit
1) lgnition "OFF" & Engine "CFF".
2) Disconnect Fuel Pump relay.

3) Jump terminal 2 and 4 of Fuel Pump Relay harness connectar with jumper wire.

1. From B+
2. Fuef Pump
3.To ECM
5. From B+

Ep23 -2
4) s operating sound of the Fuel Pump heard ?

YES
P Substitute with a known-gocd Fuel Pump Relay and check for proper operation.
If the problem is corrected, replace Fuel Pump Relay and then go to "Verification of Vehicle Repair” procedur-

e
> Substitute with a known-good ECM and check for proper aperation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair’ procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes{DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



FL-145

FUEL SYSTEM

IDTC P0232 | ELECTRIC FUEL PUMP RELAY - SHORT CIRCUIT

GENERAL DESS

Refer to DTC P0231.

. ltem

Possible Cause

Detecting Condition
DTC Strategy & Circuit continuity check
Enable Cenditions | # Ignition on o
Threshold Value = Short for retay contre! circuit
Diagnostic Time » 0.48 sec.

MIL e No
Fuel Limit .o No
Fuel Cut s No
EGR Off "o No

» Contact resistance
in connectors

» Short to battery in
relay control circuit

+ Fuse blown

» Faulty relay

+ Faulty ECM

Refer to DTC P0231.

Refer to DTC P0231.

Refer to DTC PD231.




DTC TROUBLESHOOTING PROCEDURES FL-146

Ignition "OFF".
Disconnect Fuel Pump Relay and ECM connector.

1
2.
3. lgniton "ON" & Engine "OFF".
4

Specification : Approx. below 1V

<E-14=
1. From B+
==
1 2. Fuel Pump
3.To ECM
% 5. From B+
5[] 3

£0232-5
5. s the measured voltage within specifications ?

"YES '
P Go to "Compenent inspection” procedure.

P Check for shert to battery in control harmess.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

Refer to DTC P0231.



FL-147 FUEL SYSTEM

IDTC P0261 | CYLINDER1-INJECTOR CIRCUIT LOW

EC2BT-T

Special injectors with hydraulic servo-system and electrical triggering element {solenocid valve) are used'with the common
rail system in order to achieve efficient start of injection and precise injected fuel quantity. ’

Metering and spray preparation of the diesel fuel, as needed by the enging according 1o the engine map, Realization
of pilot and main injection and post injection if required.

Pilot injection is used to reduce the engine noise and vibration and post injection is used to reduce the NO and NOX in
the exhaust gas.

Cantrol of injected quantity and injection timing based on the system pressure and enerizing time as actuated by the
ECM. The injected fuel quantity is now defined by the injector opening time and rail pressure.

Injection is terminated when the solencid valve is no lenger triggered and closes as a result,

In case of more than 2 injectors failure, the engine symptoms will occur the running engine stalt and the starting impos-
sible.

i the signal exceeds thresheld value, the ECM judged this as a fault and DTC is set.



PDTC TROUBLESHOOTING PROCEDURES FL-148

tems | Detecting Condition Possible Cause
DTC Strategy o Circuit continuity check '

Enable Conditions | « Engine run
s Overcurrent low side connection : [njector current increases the

+ Short to battery in

Thresheld Value maximum vaiue of 20.5 A~34 A power ciroutt .

- : + Short to battery in
Diagnostic Time « 0.3 sec. controt circuit

_ ; N * Fauity injector
ML e Yes

Fuel Limit e Yes * Fauity ECM

Fuel Cut e No

EGR Off ¢ No

¥ [Connection Information]
jector 33 dnjm=ior Me. 1 fow) . R
o, 1 1 C230-2 Terminal 33 Injsctor low side
36 Injactor No 16 @vzh)) -
jscion g8 Injectar o 4 fowy 2 C230-2 Terminal 36 Injector high side
Mo £
ivttor <= | 40 Injeciar Ko 2 [-owy
Mo @ -
37 Irjesior hin. 353 Mhighy)
- 28 Ijestor o 3 [ow} *
Mo, 3
[CONNECTOR]
Injector Harness side connector ECM side terminat
M | | —
8625 G{ 78| 9qip2 a4 i5|tEp17 1818|2021 3124 5
1B[17 26|26 27| 28(29]| 30|31 |32| 39| 24| 3536] 3 40141 [42]43
ol s <2l aslan (a7 a5 48 =051 alez| | 2
21 6364 |65| 66|67 |salea| 7ol 71 | 72| 7af7a|7s| 7677 | 72|78 a0 a1 2 I | |
| S I | - [
Injector connsctor C230-1

ECz61-2



FL-149 FUEL SYSTEM

I <EECEUN: . o ~sHllc: SEECHT ¥R (O 1o v DS O 10 v
Injecior booster. Lo Injector booster . . . . . 4 . . ..
operating operaling voltage
vollage injector '
S drive time . e
Injectar
" drive fime
.. . . . . Haghside Power . Lowside . . . .power.
4
- K
| ISRy [zoon] [curs| [MEHO] [RECD] [MENU] | ERIRY [z00n] [curs] [mEro] [RECB] [nENy]

This test should be inspected after depressing the HOLD mode while idling.

At first, the waveform observation points is height of injector coil induced voltage (booster voltage)

In second place, the injector drive time will be checked at the high side.

When the engine speed is suddenly raced the injector drive time extended at first, but the drive time will soon match

the engine speed.

1. Connect scantool to Data Link Cable {(DLC).
2. Warm up engine tc nermal operating temperature.
3.  Monitor that "Injector Booster Operating Voitage” parameter on the scantool.

FIG1
1.2 CURRENT DATA
N
¥ |HASS AIR FLOW 473 ng/st
% [FUEL PBESSURE 276 gbar
% [FUEL PRESS. REGULATOR 16.5 ¥
o 5o0s1ER V-0PERAT G INJ 77.8 U |
% |[FUEL QUANTITY g mee |
ACCEL.POSITION SENSOR  718.5mV
COOLANT TEMP. SENSOR 83.9 °C
ENGINE SPEED 752 rpn
\d

[F1% | [sceN] [FULL] [PaRT | [GRPH] [HELP]
Fig 1) Normal value with injector booster operating veoltage (above 70V).




DTC TROUBLESHOOTING PROCEDURES FL-150

Is the Current data displayed correctly ?

YES

Fault is intermittent caused by poor contact in the sensor's and/or ECM's connecter or was repaired and ECM mémory
was not cleared. Thoroughly check connectors for looseness, poar connection, bending, corrosion, cantamination, det-
erioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

P Go to "W/Harness inspection” procedure.

1. Many malfunctions in the electrical system are caused by pocr harmess and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to " Power Circuit Inspection " procedure. o M

WER iR o

ignition "OFF".

Disconnect Fuel Pump Relay.

1.
2.
3. Ignition "ON" & Engine "CFF".
4

Measure voltage between terminal 2 of the #1 injector and chassis ground.

Specitication : Approx. 11.5 ~ 13.5¥

<(5237-1>

1. Injector Control
{Low Side}

2. Injector Power
{High Side}

EX261-5



FL-151 FUEL SYSTEM

5. s the measured voltage within specifications ?

YES
P Go to "Control Circuit Inspection" procedure.

P Check for short to battery in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

C(

1. Ignition "OFF".

2. Disconnect Injector connector.
3. Ignition "ON" and Engine "OFF".
4

Measure voltage between terminal 1 of the injector harness connector and chassis ground

Specification @ Approx. below 1V

1. injector Control
{Low Side)

2. Injector Power
{High Side)

]
- EC261-C

5. s the measured voltage within specifications ?

. YES
P Go to "Component Inspection"procedure.

P Check for short to battery in harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure,



DTC TROUBLESHOOTING PROCEDURES

FL-152

1. Ignition "OFF"
2. Disconnect injector connector.

3. Measure resistance between terminal 1 and 2 of injector connector {Component side).

Specification : 0.365Q £ 0.055(20°C)

1. Injector Controt
{Low Side)

2. Injector Power
{High Side}

efas1-7

4. |s the measured resistance within specifications ?

YES

P Substitute with a known-good ECM and check for proper operation. )
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.”

» Check injector for deterioration, or damage.

Substitute with a known-good injector and check for proper operation.
If the problem is corrected, replace injector and then go to "Verification of Vehicle Repair” procedure.

NOTE

*

Before replacing injector, be sure that grade mark(X, Y,2) should be satisfied with combination as below.

Grade X Y Y4 Remark
1 0 4 0
2 1 3 0 Satisfy with
9 0 3 1 the number of
Grades
4 2 2 0
5 0 2 2

Grade Mark

£0261-8




FL-153 : FUEL SYSTEM

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes{DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Epable conditions in General information.
3. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-154

|[DTC P0262 | CYLINDER1-INJECTOR CIRCUIT HiGH

tem Detecting Condition - Possible Cause

DTC Strategy e Circuit continuity check

Enable Conditions | # Engine run |

« Overcurrent high side connection : Injector current increases the
maximum value of 28 A~36 A

Threshold Value + Short to battery in

po¥ver circuit

Diagnostic Time » 0.3 sec. *"Faulty injector
MIL o Yes + Faulty ECM
Fuel Limit e Yes
Fuel Cut e No

EGR Off = No

Injector .
Resistance 0.365 + 0.055 Q at 20°C

Refer to DTC P0261.

. ED1FO8ET:

Refer to DTC P0261.



FUEL SYSTEM

Ignition "OFF".

1

2. Discennect injector connector.

3. Ignition "ON" & Engine "CN".

4. Measure voltage between terminal 2 of the #1 injector and chassis ground.

Specification : B+

<C237-1>

1. Injector Control
{Low Sida}

2. Injector Power
{High Side)

EDEG2-3
5. |s the measured voltage within specifications ?

YES L)

» Go to "Component Inspection” procedure.

» Check for short to battery in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Refer to DTC P0261.

Refer to DTC P0261.



DTC TROUBLESHOOTING PROCEDURES

FL-156

[DTC P0263 | CYL-1 INJECTOR CIRCUIT BALANCE (LOAD DROP IS DETECTED)

Refer to DTC P0281.

If the signal is below threshold value, the ECM judged this as a fault and DTC is set.

ltem

Detecting Condition

Possible Cause

DTC Strategy

« Circuit continuity check

Enable Conditions

» Engine run

Threshold Value

» Load drop error : load drop is detected if d.uring energlzmg{he -

minimum current/min = 3A is not reached
o Fast current decrease error | a fixed time after the energizing
period the current has o decrease below/min = 3A

Diagnostic Time + (.3 sec.
MIL @ Yes
Fuel Limit s Yes
Fuel Cut =+ No
EGR Off s No

|+ Open in power

circuit

+ Short to ground in
control circuit

+ Open in ¢control
circuit :

+ Faulty injector

« Faulty ECM .

Injector

Resistance

0.365 + 0.055 0 at 20°C

Refer to DTC P0261.

Refer to DTC P0261.

MONITOR SCANTOOL DATA

Refer to DTC P0261.




FL-157 FUEL SYSTEM

—_

Ignition "OFF".
Disconnect injector and ECM connector.
3. Measure resistance between terminal 2 of injector harness connector and terminal 36 of ECM harness connector.

M

Specification : Approx. below 18

<C237-1>

1. Injector Control
{Low Side)

2. Injector Power
{High Side)

0|ze|2a{aT|2926
ezl |2 |13ga 1t
&Y LRI ]
els(4f[2y2(

T LER263-5 v

4. |Is the measured resistance within specifications ?

YES
P Go to "Control Circuit Inspection” procedure,

P Check for open in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

co | N

1. Check for short to ground in harness
1y Igniticn "OFF".
2} Disconnect injector connector.
3) Ignition "ON" & Engine "OFF"



DTC TROUBLESHOOTING PROCEDURES

FL-158

2

4) Measure resistance between terminal 1 of injector harness connector and chassis ground

Specification : Infinite

<C237-1>

1. Injsctor Contro!
{Low Side}

2. Injector Power
{High Side}

EO263-6
5) 1s the measured resistance within specifications ?

YES
P Go to "Check for open in harness" as below.

» Check for short to ground in the control harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Check for open in harness
1} Ignition "OFF"
2) Disconnect injector and ECM connector.

3) Measure resistance between terminal 1 of injector harness connecter and terminal 33 of ECM arness connec-

tor

Specification : Approx. betow 10

1. Injector Control

{Low Side}
2. Injector Power
{High Side)
C230-2
o =11

3t (a0|ze (28|27 |28 25
exfzz|er|an])18]17
15 (14|13 (12|91 (100 9
rlels|alafe]

T LF0263-7
4) s the measured resistance within specifications ?

'YES
P Go to" Component Inspection " procedure.

P Check for open in the controf harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.



FL-159 FUEL SYSTEM

Refer to DTC P0O261.

Referto DTC P0261.



DTC TROUBLESHOOTING PROCEDURES FL-160

|DTC P0264 | CYLINDER2-INJECTOR CIRCUIT LOW

Item Detecting Condition Possible Cause

DTC Strategy ¢ Circuit continuity check

Enable Conditions | e Engine run

s Overcurrent low side connection : injector current increases the | * Short to battery in

Thresheld Value maximum value of 29.5 A~ 34 A poyer circuit L
. *,Short to battery in
Diagnostic Time * (1.3 sec. control circuit
» Faulty injector
MiL * Yes .
Fuel Limit ® Yes Faulty ECM
Fuel Cut » No

EGR Off = No

! : Injector
: Resistance 0.365 + 0.055 Q at 20°C

Refer to DTC P0261.

Refer to DTC PG261.



FUEL SYSTEM

FL-161

1

2.
3.
4

Ignition "OFF".

Disconnect injector connector.

ignition "ON" & Engine "OFF"

Measure voitage between terminal 2 of the injector harness connector and chassis ground.

Specification @ B+ el

5.

<(C237-2>
1. Injector Control
(Low Side)
2. Injector Power
{High Side)
i
i
= E0Z64-5
Is the measured voltage within specifications ?
v

YES

P Go to "Control Circuit Inspection” procedure.

P Check for open in the power harness.

Repalr as necessary and go to "Verification of Vehicle Repair” procedure

1

2.
3
4

Ignition "OFF"

Disconnect {njector connector

Igniticn "ON" and Engine "OFF"

Measure voltage between terminal 1 of the injector harmess connector and chassis ground

Specification : Apprex. below 1V

1. Injector Control
{Low Side)

2. Injector Power

{High Side}

£0254-6



DTC TROUBLESHOOTING PROCEDURES FL-162

5. Is the measured voltage within specifications ?

YES
P Go to "Component Inspection”procedure

P Check for short to battery in harness.
Repair as necessary and go to "Verificaticn of Vehicle Repair” procedure.

Refer to DTG P0261.

Refer to DTC P0261.



FL-163

FUEL SYSTEM

IDTC P0265 | CYLINDER2-INJECTOR CIRCUIT HIGH

-

Refer o DTC P0261.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.

ltem

Detecting Condition

DTC Strategy
Enable Conditions

Possible Cause

« Circuit continuity check

* Engine run

= Overcurrent high side connection : injector current increases the

Threshold Vaiue maximum value of 2B A ~ 36 A
Diagnostic Time  » 0.3 sec. "
MiL | ® Yes
Fuel Limit e Yesg
Fuel Cut +« No
EGR Off * No

+ Short to battery in
power Sircuit

+ Faulty injector

« Faulty ECM

Injector

0.365 £ 0.055 2 at 26°C

Refer to DTC P0261.

Refer to DTC P0261.

Refer to DTC P0281.



DTC TROUBLESHOOTING PROCEDURES FL-164

1. Many malfunctions in the electrical system are caused by poor harness and terminais.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

Repair as necessary and go to "Verification of Vehicie Repair" procedure.

Go to " Power Circuit Inspection " procedure.

sy

Ignition "OFF".
Discennect injector connector.
Ignition "ON" & Engine “"ON"

Measure voltage between terminal 2 of the injector harness connector and chassis ground.

PN =

Specification : B+

<C237-2»

1. Injector Contro!
{Low Side)

2. Injector Power
{High Side)

ECZa55-5
5. Is the measured voliage within specifications ?

YES
» Geto " Component inspection " procedure,

P Check for short to battery in the power harness,
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Refer to DTC P02681.

Refer to DTC P0261.



FL-165 FUEL SYSTEM

'DTC P0266 | CYL-2 INJECTOR CIRCUIT BALANCE (LOAD DROP {S DETECTED) |

ltem N De{ecting Condition " Possible Cause
DTC Strategy & Circuit continuity check
Enabie bonditions « Engine run .
+ Open in power
e Load drop error : lcad drop is detected if during energizing the cireuif”
minimum current/min = 34 is not reached « Short to ground in
Threshold Value « Fast current decrease error : a fixed time after the energizing controt circuit
period the current has to decrease below/min = 3A » Open in control
- - S circuit circuit
Diagnostic Time s (0.3 sec. « Faulty injector
MIL o Yes + Faulty ECM
Fuel Limit e Yes
Fuel Cut e No
EGR Off s No

J Injector
L Resistance 0.365 + 0.055 0 at 20°C

SIGNAL

Refer to DTC P0261.

-5'3_EF4DEFG8.51;1' sl LT . Lo -

Refer to DTC PO261.



DTC TROUBLESHOOTING PROCEDURES FL-166

Refer to DTC P0261.

1. Ignition "OFF".
2. Disconnect injector and ECM connector.
3. Measure resistance between terminal 2 of injector harness connector and terminal 37 of ECM harness connector.

Specificatien © Approx. below 18

«<(C237-2>

1. Injector Contral
{Low Side}

2. Injector Power
{High Side}

ARES BB HiE B
23 2z )z (20|12 (1E| 7
AT A AN L i
Tiafs (4|3 |[2f

T J1EDZ66-5 v

4. |s the measured resistance within specifications 7
YES
P Go to "Control Circuit Inspection” procedure.

P Check for open in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair procedure.

1. Check for short to ground in harness
1% lgnition "OFF".
2} Disconnect injesctor connector.
3) Ignition "ON" & Engine "OFF"



FL-167 FUEL SYSTEM

4} Measure resistance between terminal 1 of injector harness connector and chassis ground

Specification : Infinite

<G237-2=

1. [njector Control
{Low Side)

2, Injeclor Powar
{High Sida)

EOZ66~6
5) |s the measured resistance within specifications ?

YES:

P Go to "Check for open in harness” as below

P Check for short to ground in the control harness.
Repair as necessary and go to "Verification of Vehicle Repair procedure.

2. Check for open in harness )
1)  Ignition "OFF".
2) Disconnect injector and ECM connector.

3) Measure resistance between terminal 1 of injector harness connector and terminal 40 of ECM harness conne-
ctor.

Specification : App;rox Bé[bw 1Q

<C237-2»

1. Injecter Contrel
(Low Sida)

2. Injector Power
{High Side}

s

apfay b | Fijen |7 o628
aF[r2 |21 |emf13|18 )17
HALLIRLNRE] RHELIRLER
JIE|S|4[2])2]1

T T Eozs6-7
4) s the measured resistance within specifications ?

YES
P Go to "Component Inspection” procedure

P Check for open in the control harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure .



DTC TROUBLESHOOTING PROCEDURES FL-168

Refer to DTC P0261.

Referto DTC P0261.



FL-1869

FUEL SYSTEM

|[DTC P0267 | CYLINDER3-INJECTOR CIRCUIT LOW

Refer to DTC P0261.

If the signal above threshold value, the ECM judged this as a fault and DTC is set.

] ltem

Detecting Condition

Possible Ca'uéé' )

DTC Strategy

¢ Circuit cdntinuity check

" Enable Conditions

Threshold Value

e Engine run

s Overcurrent low side connection : injector current increases the
maximum value of 28.5 A ~ 34 A

e 3 sec.

Diagnostic Time
MiL e Yes
Fuel Limit e Yes
Fuel Cut « No
| * No

i EGR Off

» Short to battery in
power circuit

» Shdrt fo battery in
contfol circuit

» Faulty injector

+ Faulty ECM

Injector

‘ Resistance

0.365 + 0.055 (2 at 20°C

Referto DTC P0261.

SIGNAL

Referto DTC PO261.

MONITOR SCANTOOL DATA - esiosrz]

Refer to DTC P0261.

Refer to DTC P(261.

' EC03BE28 -




DTC TROUBLESHOOTING PROCEDURES FL-170

1. Ignition "OFF".

2. Disconnect injector connector.

3. Ignition "ON" & Engine "OFF"

4. Measure voltage between terminal 2 of the injector harness connector and chassis ground.

Specification - B+

«C237-3>

1. Injector Control
{Low Side)

2. Injector Power
{High Sids)

E3267-5
5. Is the measured voltage within specifications 7

» Go to "Control Circuit inspection” procedure.

P Check for open in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

“,‘j

1. Ignition "OFF*

2. Disconnect Injector connector

3. Ignition "ON" and Engine "OFF"

4. Measure voltage between terminal 1 of the injector harness connector and chassis ground

Specitication : Approx. beiow 1V

<(237-3>

1. Injector Contrel
{Low Side)

2. Injector Power

{High Side)

EX267~3



FL-171 FUEL SYSTEM

5. |s the measured voltage within specifications ?

YES
P Go to "Component Inspection”procedure.

P Check for short to battery in harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

Refer to DTC PQ261.

Refer tc DTC PD261.



DTC TROUBLESHOOTING PROCEDURES ) FL-172

{DTC P0268 | CYLINDER3-INJECTOR CIRCUIT HIGH o |

if the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.

item Detecting Condition Possible Cause |

DTC Strategy = Circuit continuity check

Enable Conditions | » Engine run

= Overcurrent high side connection : injector current increases the

Threshold Value : maximum value of 28 A ~36 A * §h°."t to battery in
: power circuit
Diagnostic Time 0.3 sec. « "Faulty injector
MIL s Yes + Faulty ECM. .
Fuel Limit ‘@ Yes
Fuel Cut - » No
EGR Off i  No

_ Injector . .
Resistance 0.365 + 0.055 0 at 20°C

Refer to DTC P0261.

Referto DTC P0261.

Refer to DTC PD261.



FUEL SYSTEM

1. Ignition "OFF".

2. Disconnect injector connector.
3. Ignition "ON" & Engine "ON"
4. Measure voltage between terminal 2 of the injector harness connector and chassis ground.

Specification : B+

«C237-3>
1. Injectar Control
(Low Side}
2. Injector Power
{High Side}
i
J
= E0268-5
5. Is the measured voltage within specifications ?
v

YES
P Go to "Component Inspection” procedure.

P Check for short to battery in the power harness.
Repair as necessary and go to "Verification vehicle Repair’ procedure.

com

Refer to DTC P0261.

Refer to DTC P0261.



PTC TROUBLESHOOTING PROCEDURES FL-174

IDTC P0269 ] CYL-3 INJECTOR CIRCUIT BALANCE (LOAD DROP IS DETECTED) |

Item Detecting Condition Possible Cause
DTC Strategy ¢ Circuit continuity check
Enable Conditions | » Engine run o i
* Qpen in power
. » Load drop error : foad drop is detected if during energizing the cireuit
minimum current/min = 3A is not reached « Short to ground in
Threshold Value ¢ Fast current decrease error : a fixed time after the energizing | contro! cireuit
period the current has to decrease below/min = 3A + Open in controi
e circuit
Diagnostic Time ¢ 0.3 sec. * Faulty injector
MIL s Yes + Faulty ECM -
Fuel Limit s Yes
Fuei Cut + No
EGR Cff * No

Injector
Resistance _ 0.365 + 0.055 Q2 at 20°C

Refer to DTC P0261.

Refer to DTC P0261.

Refer to DTC PO261.



FL-175 FUEL SYSTEM

1. Ignition "OFF".
2. Disconnect injector and ECM connector.
3. Measure resistance between terminal 2 of injector harness connector and terminal 37 of ECM harmess connector.

Specification - Approx. below 12

<(237-3»

1. Injector Control
{Low Side)

2. Injector Power
{High Side}

| N |

LU EuR k] bl
28]z |0]3|18)1F
“E{falda]s2|n|10] 9
Fiels a3zt

T T [E0269-i *

4. s the measured resistance within specifications ?

YES

P Go to "Control Circuit Inspection” procedure,

P Check for open in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

1. Check for short to ground in harness
1} Ignition "OFF",
2) Disconnect injector connector,
3} lgnition "ON" & Engine "OFF".



DTC TROUBLESHOOTING PROCEDURES

FL-176

2

4} Measure resistance between terminal 1 of injector harness connector and chassis ground.

Specification . Infinite

<CR37-3>

1. Injector Contrel
{Low Side)

2. Injector Power
{High Side)

EQZ69-5
5) Is the measured resistance within specifications ?

YES
P Go to " Check for open in harness" as below.

P Check for short to ground in the control harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

Check for open in harness s
1) Ignition "OFF",
2) Disconnect injector and ECM connector.

3} Measure resistance between terminal 1 of injector harness connector and terminal 39 of ECM harness conne-

ctor

Specification : Aﬁprox, below 1Q

<(C237-3>

1. Injector Control
{Low Side)

2. injector Power
{High Side)

1M

ea|2a (27|28 (25
av|xo]a| |17
CERIS (141312011 |18 5
AR EA AL

— L TED2688-7

4} Is the measured resistance within specifications ?

YES
» Go to "Component Inspection” procedure.

P Check for open in the control hamess.
Repair as necessary and go to "Verification of Vehicle Repair' procedure



FUEL SYSTEM

Refer to DTC P0261.



DTC TROUBLESHOOTING PROCEDURES

FL-178

[DTC P0270 | CYLINDER4-INJECTOR CIRCUIT LOW

If the signal exceeds threshold value, the ECM judged this as a fauit and DTC is set.

Item

Detecting Condition Possible Cause

DTC Strategy

" Circuit continuity check

Enable Conditions

. Engine run

i @« Overcurrent low side connection : injector current increases the

» Short to battery in
power circuit

* 8hort to battery in
control circuit

= No

Threshold Value maximum value of 295 A~ 34 A
Diagnostic Time | » 0.3 sec.
MiL "o Yes
Fue! Limit "o Yes
Fuel Cut - e No
EGR Off

+ Faulty injector
+ Faulty ECM

Injector

Resistance

0.365 + 0.055 0 at 20°C

Refer to DTC P0O261.

Refer to DTC P0261.

. E2396BBE -



FL-179 FUEL SYSTEM

Ignitien "OFF".

—_

2. Disconnect injector connector.
3. Ignition "ON" & Engine "OFF".
4. Measure voltage between terminal 2 of the injector harness connector and chassis ground.

Specification : B+

<C237-4>

1. Injector Control
{Low Side)

2. Injector Power

{High Side}

EQ270-5

5. Is the measured voltage within specifications ?

YES ,

P Goto "Control Circuit Inspection™ procedure.

P Check for short to battery in the power harness.
Repair as necessary and go te "Verification of Vehicle Repair" procedure.

1. lgnition "OFF".

2. Disconnect Injector connector.
3. lgnition "ON" and Engine "OFF".
4. Measure voltage beiween terminal 1 of the injector harness connector and chassis ground.

Specification : Approx. below 1V

<C237-4>
1. Injector Contrel

{Low Side)
2. Injector Power
(High Side)

EXZ70-6



DTC TROUBLESHOOTING PROCEDURES FL-180

5. |s the measured voltage within specifications ?

YES
b Go to "Component Inspection"procedure.

P Check for short to battery in harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

NSPECTION™

Refer to DTC PO261.



FL-181

FUEL SYSTEM

IDTC P0271 | INJECTOR CIRCUIT HIGH INPUT-CYLINDER 4

If the signal exceeds thresheld value, the ECM judged this as a fauli and DTC is set.

ltem

Detectin;;__Condition

Possible Cause

DTC Strategy

: » Circuit continuity check
Enable Conditions

+ Engine run

Threshold Value

. o Overcurrent high side connection : injector current increases the

maximum valuge of 28 A~ 38 A

Diagnostic Time

« (.3 sec.

MiL
Fuel Limit
Fuel Cut

EGR Off

e Yes
s Yes
e No

e No

» Short to battery in
power’circuit
+ Falilty injector

7T+ Faulty ECM

Injector

Refer to DTC P0261.

0.365 £ 0.065 Q) at 20°C




DTC TROUBLESHOOTING PROCEDURES FL-182

1. Ignition "OFF".

2. Disconnect injector connector.

3. lIgnition "ON" & Engine "OFF".

4. Measure voltage between terminal 2 of the injector haress connector and chassis ground.

Specification © B+

«CR237-4>

1. injector Control
{Low Side)

2. Injector Power

{High Side)

i
= E02T1-5
5. Is the measured voltage within specifications ?

YES.
P Go to "Component Inspection" procedure.

P Check for short to battery in the power harness.
Repair as necessary and go toc "Verification of Vehicle Repair' procedure,

Refer to DTC P(Q261.

Refer to DTC P0261.



FL-183 FUEL SYSTEM

[DTC P0272 | CYL-4 INJECTOR CIRCUIT BALANCE (LOAD DROP 1S DETECTED) ‘

Refer to BTC P0261.

Refer to DTC P0261.

DT

If the signal is below threshold value, the ECM judged this as a fault and DTC is set.

ltem ” Detecting Condition | Possible Cause
DTC Strategy + Circuit continuity check
Enable Condi{idns ‘o Engine run ,
- - + Open in power
e Load drop error : load drop is detected if during energizing the circuit”
minimum current/min = 3A is not reached + Short to ground in
Threshold Value | ¢ Fast current decrease error : a fixed time after the energizing controf circuit
period the current has to decrease below/min = 3A » Open in contro
- - - circuit '
Diagnostic Time * 3 5€C. « Faulty injector
MIL e Yes + Faulty ECM
Fuel Limit e Yes
Fuel Cut e No
EGR Off e No

Injector o I
Resistance 0,365 + 0.055 O at 20°C [

Refer to DTC PO261.



DTC TROUBLESHOOTING PROCEDURES FL-184

Referto DTC P0261.

1. lgnition "OFF".
2. DBisconnect injecter and ECM connector.

3. Measure resistance between terminal 2 of injector harness connector and terminal 36 of ECM harness connector.

Specification : Approx. below 18

<C237-4>

1. Injector Control
(Low Side}

2. Injector Power
{High Side}

2B |e? foe
20|19 |18
ERRES KL AL

B LA Ed L

4. |s the measured resistance within specifications ?
YES
P Go to "Control Circuit Inspection™ procedure.

P Check for open in the power harness.
Repair as necessary and go te "Verification of Vehicle Repair” procedure.



FL-185

FUEL SYSTEM

1. Check for short to ground in harness

5)

Ignition "OFF".

Disconnect injector connector.

Ignition "ON" & Engine "OFF".

Measure resistance between terminal 1 of injector harness connector and chassis ground.

Specification : Infinite

<C237-4>

1. Injector Control
{Low Side)

2. Injector Power
{High Side}

ED2T2-6

Is the measured resistance within specifications ? .

YES
P Go to "Check for open in harness" as below.

P Check for short to ground in the control harness.
Repair as necessary and go to “Verification of Vehicte Repair” procedure.

2. Check for open in harness

1)
2)
3)

Ignition "OFF".
Discennect injector and ECM connector.

Measure resistance between terminal 1 of injector harness connector and terminal 38 of ECM harness conne-
ctor.

Specification : Approx. below 1Q

<G237-4=

1. Injector Control
(Low Side)

2. Injector Power
{High Side}

| |

(29|28 (27 28425
ARl E R AL AL
14 (13|92 (11]|10] @

T JFLEq27e-7



DTC TROUBLESHOOTING PROCEDURES FL-186

4) |s the measured resistance within specifications ?
YES

P Go to "Component Inspection” procedure.

P Check for open in the control harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Referto DTC P0261.

Refer to DTC P0261.



FL-187 FUEL SYSTEM

LDTC P0336 | CRANKSHAFT POSITION SENSOR CIRCUIT OUT OF RNAGE

E0336-1

The crankshaft angular sensor detects and counts the teeth on the crankshaft and provides ECM with the information on
the current position of crank angle and cylinder. This signal is fed to ECM to be used to determine‘'the engine speed
and adjust the fuel injection timing. The camshaft position sensor detects the teeth target wheel and provides ECM with
the information on the current position of piston and cylinder.

This signal is fed to ECM to be used o determine the sequence of fuel injection.

In case of the the crankshaft angular sensor or the camshaft position sensor failure, the engine symptoms will occur
a running engine stall, starting impossible and rough idie with noise.

If the difference between actual CKP value and calculated CKP value is generated, the ECM judged this as a fault and
DTC is set.

ltem o Detecting"agﬁﬂaition Po;sible Cause

DTC Strategy » Signal check

* Open or short to

Enable Conditions | « Engine run signals(+.-) harness

e Crank angular with acceleration or deceleration is out of allowed * Qpen in ground
Threshold Value limits {dynamic plausibility) harness
« Faulty CKP
Diagnostic Time | » 0.08 sec. - Faulty CKP tone
MIL o No : wheel
Fuel Limit ¢ No + Faulty ECM
Fuel Cut * Yes

EGR Off e NoO




DTC TROUBLESHOOTING PROCEDURES FL-188

CKP T
| 860 + 10% Q at 20°C

[Connectian Information]

ECH
CKP
cot_ _ _ _ £230-2 1 | ©230-2 Terminai 20 GKP shield wire
2 - — 19 CKP Signal =
3 L : (8 CKP Signal - 2 C230-2 Terminal 19 | CKP sensor signal +
NS i —T og CKP Sensor 3 CE230-2 Terminal 18 | CKP sensor signai -
shield wire
{CONNECTOR]
CKP Harness sids connector ECM side terminal
o I — e
‘“’lﬁgls“ a2]z 2tfz6]z5 778 ] 8 [1ojlzwe]1aftskra]17] 8] ve]zolz1]22[7alza| &
2a) 232z 2] 2| y 28]27)28; 30131|32| 33| 34| 35|36 | 37| 28] 3D |40 [4 | 42|43
‘ # | 3 ‘ 16 [1s{ta[13[12[11]10] s 45]45]47]48 52| 5a| 5+ }ss 58| 5756 sajeo| s [s2) | 2
ﬁlyln BERARBEAE 84 7| se[ssl7o]71 [r2]7al7s7s[7al77]7elea ealss| 1[
(-  — o M | —
c230-2 C230-1 -

CKP {C201)

CH a:- 4.8 U DT: 7.58mS CH B:-229.6m\  The given data is the normal waveform of the crankshaft position
sensor (CKP3) and the Camshaft position sensor (CMPS3).

The CKP sinuscidal signal generates continuosly except 2
missing teeth.

but the CMP squre waveform signal is output even when the CMP
sensor meets the dowef pin of camshaft.

If the waveform pattern becomes distorted or generated no signat
while cranking or idling, replace the CKP cr the CMP.

Zoom 1x

| B [zoom| BMESY [MEMO] [RECD] [MENU]

EC335-3



FL-189 FUEL SYSTEM

1. Connect scantool to Data Link Cable (DLC).

2. Warm up engine to normal operating temperature,
3. Monitor "Acceleration Position Sensor & Engine Speed” parameter on the scantoo! .

FIG 1
1.3 FLIGHT RECORD
5498, | *ACCEL. POSITION SENSOR mU A
4257.
6.8
ae8d ENGINE SPEED rpn u
¥
[LIST|[T-28] [B.7 8] [F1X | [HOME]

Fig 1) APS signal and engine speed increase when depressing accel pedal.

is the Current data displayed correctly ? .

YES
Fault is intermittent caused by poor contact in the sensor’s and/or ECM's connector or was repaired and ECM memory

was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, det-
erioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

1. Many malfunctions in the electrical system are caused by poor harness and terminals..
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. ‘Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
'YES '
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

(o to "Signal Circuit inspection” procedure.



DTC TROUBLESHOOTING PROCEDURES F1.-190

1. Check for open or short in signal (+) harness
1) Ignition "OFF" & Engine "OFF".
2) Disconnect CKP sensor connector.
3) Ignition "ON" & Engine "OFF".
4) Measure voltage between terminal 2 of the sensor harness connector and chassis ground.

_&-‘w_ﬁéc.if.igation - Approx. 2.5V

<C201=

1.Shield ground
2. Sensor signal +
3. Senser signal -

EO336-%

5) Isthe measured voltage within specifications ? .
YES
P Go to "Check for open or short in signal{-) harness” as below.

P Check for open or short in signal{+) hamess.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

2. Check for open or shert in signat (-} harness
1) Ignition "OFF" & Engine "OFF".
2) Disconnect CKP sensor connector.
3) Ignition "ON" & Engine "OFF".
4) Measure voltage between terminal 3 of the sensor harness connector and chassis ground.

Specification : Approx. 2.5V

<C201>

1.8hield ground
2. Sensor signal +
3. Sensor signal -

EG336-6



FL-191 FUEL SYSTEM

5} s the measured voltage within specifications ?

YES
P Go to "Ground Circuit Inspection” procedure.

» Check for open or short in signal{-} harness.
Repair as necessary and go to "Verification of Vehicie Repair" procedure.

GROUND

1. Ignition "OFF" & Engine "OFF".
Disconnect CKP sensor and ECM connector.

Measure resistance between terminal 1 of the sensor harness connector and terminal 20 of ECM harness connect-
or.

Specification : Approx. below 1R

<C201>

1.8hisld ground
2. Sensor signal +
3. Sensar signal -

— ik EO338-7

4. s the measured resistance within specifications ?

YES
» Go to "Component Inspection” procedure.

B Check for open in harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

1. Check tone wheel.
1)  Ignition "CFF" & Engine "OFF".
2} Remove CKPS.
3} Visually check that Tone whee! is O.K through the installation hole for CKPS.

4} s the Tone wheel installed on the crankshaft O.K ?

P Go to "Check CKPS" as below.

P Check Tone wheel for contamination, detericration or damage.
Replace Tone wheel on the crankshaft as necessary and go to "Verification of Vehicle Repair procedure.



DTC TROUBLESHOOTING PROCEDURES FL-192

2. Check CKPS
1) lgnition "OFF".
2} Remove CKPS and then connect CKPS connector to CKPS.
3) Ignition "ON" & Engine "OFF".
4) Move a metal on the detecting edge of CKPS with menitoring signal waveform.
5) s the signal waveform displayed ?
YES |

6) P Substitute with a known-good ECM and check for proper operation. If the problem is corrected, replace ECM
and then go to "Verification of Vehicle Repair" procedure.

» Substitute with a known-good CMPS and check for proper operation. If the problem is corrected, replace
CMPS and then go to "Verification of Vehicle Repair’ procedure,

ATIO

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

"YES ,
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



FL-193 FUEL SYSTEM

IDTC P0341 | CAMSHAFT POSITION SENSOR CIRCUIT RANGE/PERFORMANCE |

The crankshaft angular sensor detects and counts the teeth on the crankshaft and provides ECM with the information on
the current position of crank angle and cylinder. This signal is fed to ECM to be used to determine-the engine speed
and adjust the fuel injection timing. The camshaft position sensor detects the teeth {arget wheel and provides ECM with
the information on the current position of piston and cylinder.

This signal is fed to ECM to be used to determine the sequence of fuel injection,

in case of the the crankshaft angular sensor or the camshaft position sensor failure, the engine symptoms will occur
a running engine stall, starting impossible and rough idle with noise.

If the CMP signal is not geneated, the ECM judged this as a fault and DTC is set.



DTC TROUBLESHOOTING PROCEDURES

FL-194

Detecting Condition

DTC Strategy

Possible Cause

e Signal check

Enable Conditions

» Engine run

o Cam signal fails at the condition of cr‘;ﬁk éighél generation. {Cam

Threshold Value signal static defection)
Diagnostic Time e 0.7 sec.
MIL ® NO
Fuel Limit ¢ No
Fuel Cut s Yes
EGR Off s No

+ Open or short in
power circuit

» QOpen or short in
signal circuit

* Open in ground
circuit

+ Faulty CMP

+ Faulty CMP dowel
pin

+ Faulty ECM

CKP.

Resistance

" B60 + 10% Q at 20°C

CMP

ECH [Connection Information]

(>

C223 Terminal 17

C210 c230-2 !

Control relay power

23 Sensor ground
2 £230-2 Terminal 22

22 CMP sensor signat

CMP sensor signal

C230-2 Terminal 23

CMP sensor ground

[CONNECTOR]

Fram control relay

CMP Harness side connector

CMP (C210}

_—I 3
12V

ECM side terminal

ol | r —

40 159 1 3@ 32| 31|30]|20]28]27]26 =8 & o {1o[11[iz[1af1a]1a[1e]17[1e 3]24 51“’
24 |2 01817 27 |28]28{30¢31|32|3a|n4las | 36| 3 ola1]az]4a

3| 16[15]1a]12]12[11]10] 9 48|47{4n]4g|so[51|52] 53] 54 [ss[56] 57 1|62 J 4 ’
7 cleslgr

‘asl Mwaal ABABAREEE eaeaf7o]vi|vefza 7478 refrr[malrolen]at] | | ' |

— [ — - [— 7
C230-2 C2301

EQ34i-2



FL-195 FUEL SYSTEM

CH Aa:- 4.8 V DT: 7.58m8 CH B:-229.6nl CH A: 4.5 V DT: B.56m8 FREQ:117.65 Hz

- ToTDG

T
]
"
]
L
)
. - LI
NN, !
! . | eToci0z
‘BTDC 1087, '
rrmmpmee | ‘.
p , '
C_M_.._....,., b O
T ] d . . Airgab:15=
: Zaam 1x :

Zoom 1x

| IEY [zoon] [rmEHo] {RECD] [MENU] | [I9RY [zoot| [mero] [rECD] [HENU)

The given data is the normal waveform of the crankshaft position sensor (CKPS) and the Camshalft position sensor {CMP3).
The CKF sinusoidal signal generates continuosly except 2 missing teeth.

but the CMP squre waveform signal is output even when the CMP sensor meets the dowe! pin of camshaft.

If the waveform pattern becomes distorted or generated no signal while cranking or idling, reptace the CKP or the CMP.

1. Connect scantoo! to Data Link Cable (DLC).
2. Warm up engine to normal operating temperature.
3. Monitor "Acceleration Position Sensor & Engine Speed" parameter on the scantool .

FIG 1
1.3 FLIGHT RECORD
5498. | ¥ACCEL. POSITION SENSOR mU 'y
0.9
8608 | ENGINE SPEED rpm W
|LIST |{T-28) 8.7 8] [F1x | [HoME], |

Fig 1) APS signal and engine speed increase when depressing accel pedal.



DTC TROUBLESHOOTING PROCEDURES FL-196

Is the Current data displayed correctly ?
YES

Fault is intermittent caused by poor contact in the sensor's and/or ECM's connector or was repaired and ECM memory
was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, det-
erioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair’ procedure.

» Go to "W/Harness Inspection” procedure.

1. Many malfunctions in the electrical system are caused by poor harness and terminals..
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for tooseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Power Circuit inspection” procedure. v

1. Ignition "OFF" & Engine "OFF".
2. Disconnect CMP sensor connector.
3. ignition "ON" & Engine "OFF".

4, Measure voltage between terminal 1 of the sensor harness connector and chassis ground.

Specification : Approx. B+

<C210> 1. Sensor Power

(12v)

2. Sensor Signal
{4.8V)

3, Sensor Ground
(ov)

E0541-5



FL-197 FUEL SYSTEM

5. Is the measured voltage within specifications ?

YES
P Go to "Signal Circuit Inspection” procedure.

P Check for open or short in power harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

AL-CIRC SPECTIO

1. Ignition "OFF" & Engine "OFF".

2. Disconnect CMP sensor connector.
3. Ignition "ON" & Engine "OFF".
4

Measure voltage between terminai 2 of the sensor harness connector and chassis ground.

Specitication : Approx. 5V

<C210=

1. Sensor Power
{12V}

2. Sensor Signal
{4.8V)

3. Sensor Ground
{ov)

E03a1-6

5. s the measured voltage within specifications ?
YES
P Go to "Ground Circuit Inspeciton” procedure.

P Check for open or shert in harness. .
Repair as necassary and go to "Verification of Vehicle Repair' procedure.



DTC TROUBLESHOQTING PROCEDURES FL-198

1. Ignition "OFF" & Engine "OFF".
Disconnect CMPS and ECM connector.
Measure resistance between terminaf 3 of the sensor harness connector and terminal 23 of ECM harness connect-

or.

1, Sensor Power
(12¥)

2. Sensor Signal
{4.8V)

3. Sensor Ground
oV}

S =C341-7

4. |s the measured resistance within specifications 7

YES
¥» Go to "Component Inspecticn” procedure.

P Check for open in harmness.

Repair as necessary and go to "Verification of Vehicle Repair procedure.

1. Check Dowel Pin

1)
2)
3)
4)

tgnition "OFF" & Engine "OFF".

Remove CMPS.

Visually check that Dowel Pin is O.K through the installation hole for CMPS.
Is the Tone wheet installed on the crankshaft O.K ?

P Go to "Check CMPS" as below.

» Check Dowel Pin on Camshatt for deterioration or damage.
Replace Camshaft as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check CMPS

1)
2)
3}
4)

Ignition "OFF" & Engine "OFF".

Remove CMPS and then connect CMPS connector to CMPS.

Ignition "ON" & Engine "CFF".

Move a metal on the detecting edge of CMPS with monitoring signal waveform.



FL-199 FUEL SYSTEM

5) Is the signal waveform displayed correctly?

YES

P Substitute with a known-good ECM and check for proper operation. If the problem is corrected, replace
ECM and then ge to "Verification of Vehicle Repair’ procedure.

P Substitute with a known-good CMPS and check for proper operation. if the problem is corrected, replace
CMPS and then go to "Verification of Vehicle Repair’ procedure.

After a repair, it is essential to verify that the faulf has been corrected.

1.  Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES

FL-200

|DTC P0343 | CAM/ENGINE SPEED SENSOR - HIGH INPUT

Refer to DTC P0341.

Refer to BTC P0341.

If the CMP signal is not geneated, the ECM judged this as a fault and DTC is set.

Item

Betecting Condiion

Possible Cause

DTC Strategy

¢ Signal check

Enabie Conditions

e Engine run

EGR Off

« No

Threshold Value a if the CAM signal frequency detects too many edges
Biagnostic Time e 0 sec.
MIL s No
Fuel Limit « No
Fuel Cut e Yes

« Short to ground in
signal circuit

« Faulty CMP

« Faulty CMP dowel
pin

» Faulty ECM

Resistance

CKP

860 £ 10% Q at 20°C

Refer to DTC 0341,

Referto DTC PO341.




FL-201 FUEL SYSTEM

Ignition "OFF" & Engine "OFF".

Disconnect CMP sensor connector.

Ignition "ON" & Engine "OFF". )

Measure voltage between terminal 2 of the sensor harness connector and chassis ground.

—

BN

Specification * Approx. 5V

<C210> 1. Sensor Pawer
(12v)

2. Sensor Signal
{4.8V)

3. Sensor Ground
(V)

EQ341-6

E. s the measured voltage within specifications 7
YES | :
P Go to "Component Inspeciton” procedure.

¥ Check for open or short in harness.
Repair as necessary and go to "Verification of Vehicle Repair* procedure.

Refer to DTC P0341.

Refer to DTC P0341.



DTC TROUBLESHOOTING PROCEDURES FL-202

[DTC P0401 | EXHAUST GAS RECIRCULATION FLOW INSUFFICIENT DETECTED |

The EGR (Exhaust Gas Recirculation) system is used to divert some of the exhaust gas to the engine inlet system in
order to reduce an excess of air and the temperature in the combustion chamber. .

This device also significantly reduces emissions of the nitric oxide at the exhaust,
The EGR system is composed of a sclencid valve, a prepertional pneumatic valve and an air flow meter.

The EGR solenoid valve controls the opening and closing the pneumatic valve using the low pressure from the braking
assistance circuit. The low pressure is created by the vaccum pump located at the end of the alternataor,

The duty control of the solenoid valve is determined by the injection computer depending on the air flow requested.

In case of EGR solenoid valve failure, the engine performance will be reduced.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.



FL-203

FUEL SYSTEM

Possi-b-fé Céuse

ltem Detecting Condition
DTC Strategy » Rationality check
Enable Conditions |  Engine run
; P ; + Fuse blown
Threshold Value :;1(;12100 < Engine speed < 2000 rpm and injection quantity < 0.2 . Faulty MAFS
Z ) » Fauity EGR system
Diagnostic Time . ¢ 6 sec. + Faulty Turbo
charger system
MIL e Yes
Fuel Limit o Yes » Faulty ECM
Fuel Cut * No
EGR Off s Yes

EGR

Resistance

Operating Frequency

14 ~17 Q at20°C

300 Hz

EGR Solenoid

L3

ECH

£230-1

z

o

Control relay power

[CONNECTOR]

90,

EGR Soclenoid

EGR Harness side connector

16 EGHR Solenoid valve control

[Cennaction information]

1 C223 Terminal 18 Controt relay power

2 | G230-1 Terminal 16 |EGR solenoid valve controf

ECM side terminal

— e s it [

40| 38 | 38| TTai[eofes(za|e7fes]es o] o [ro]11[1zfa14] 15 B 1738 ]1e]20]z1 4 5 | 4 ]
24|23\ 72| 21| 2015 [ 18] 7] 2828|2031 32|3a[34 |as e8] 3783020l ari 2[4z

¥ | a8 1&[151alss[12 [ [10] & 47| <8]40(50[51 54|55 5867 ]5 lea| | *

as | oaa | an Bi7|(e]5|4[a]|2]|1 &B (62| FO|71| 7273|7475 76| 77| 7B TH| 60|91 2 | 1 I

—J el 2 i | | — | ——
C236-2 C230-1

el -2




DTC TROUBLESHOOTING PROCEDURES FIL-204

fi: 14,5 U DT: 2,10mS FREQ:!476.19 Hz 1.4 ACTUATION TEST
IN:-684.5nV AUE: 12.0 U Ma¥: 14.9 U
BEQ: 333.33 Hz DUTY: B2 % EGR ACTUATOR
EGR.valve | . T i DURATION |[UNTIL STOP KEY
cperating le——— 3,
rdnge o T NETHOD ACTIUATION
gl e —T CONDITION {IG.KEY ON
s CEGR 0y ENGINE OFF
valve | . )
. closed _ PRESS {STRTI, IF YOU ARE READY *
| SELECT TEST ITEM USING UP/DOWN KEY
Zoom 1% :
|zoon | BIESY [mEno] [RECD] [HENU] [STRE | [STOP]

This test should be inspected after depressing the HOLD mode at the operating range of EGR valve.

The time T becomes shorter when the EGR valve is opened increasingiy.

For checking the wire from the fuses to the solencid valve with the ECM circuit, the START key should be pressed
in the scan tool actuation test mode.

And then make sure that the the solencid valve "click" noise could be heard.

EC401-3



FL-205 FUEL SYSTEM

1. Connect scantool to Data Link Cable (DLC).

2. Warm up engine to normat operating temperature.

3.  Monitor that "Mass Air Flow Sensor” parameter on the scantool is changing without EGR actuator operation or with
EGR actuator operation while idling engine speed.

FIG1
1.2 CURRENT DATA
N

* [MASS RIR FLOW 468 mg/st

* |ENGINE SPEED 791 rpm

G EGR- ACTUATOR = '

% |[FUEL QUANTITY 9 nce W
BOOSTER V-OFERAT’ G INJ 79.3 U
MIL{ENGINE CHECK) OFF
GLOW RELAY OFF
FUEL PUMP RELAY ON

¥
Fix | [sceRN] [FuLL] [PART | [6RPH] [HELP|

FIG2

1.2 CURRENT DATA !

1ASS AILR-FLOW. . -

¥ |[EGR ACTURTOR 40.8 7%
ENGINE SPEED 768 rpm
UEHICLE SPEED SENSOR a Knsh
FUEL PRESSURE 278, 7bar

FUEL PRESS. REGULATOR 16.2 %
BAROMETRIC PRESS.3SNSR 181 kPa
CLUTCH SW.C(H-T ONLY) ON

¥

[FIX | {SCRN| |FULL| iPART | [GRPH| [HELP |
Fig 1) Norma! value without EGR actuator : Approx. 450 ~ 550 mg/stroke

Fig 2) Normal value with EGR actuator : Approx. 280 ~ 360 mg/stroke

{s Current data displayed correctly ?

'YES.

» Fault is intermittent caused by poor ¢ontact in the sensor's and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

P Go to "System Inspection” procedure.



DTC TROUBLESHOOTING PROCEDURES FL-206

1. Visuéi inspect MAFS
1) Check that installation arrow on MAFS is correctly indiated.
2) Check that connector of MAFS is contaminated, deteriorated or damaged.

3) Check that air cleaner is O.K
4) Check that MAFS cylinder is blocked by foreign material, deformed or comtaminated.

i ~oTE
Foreign material or water in infake air makes Hot film in MAFS damage.
5) Isthe MAFSOK?
YES
P Go to "Check MAFS" as below.

P Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.
2. Check MAFS
1} Ignition "ON" & Engine "ON".
2} Check damage or air leakage from Intercooler hose.
3) Check that EGR is off when 90 seconds elasped after accelleration.”
4} Monitor MAFS data when engine idle rpm is approximately 800.

Specification | 500mg/st £ 50mg/st

5) s the MAFS parameter displayed within specifications 7

YES
P Go to "Component Inspection” procedure.

P Refer to DTC PO100, P0O102, P0103 for more detail inspection.
Repair or replace as necessary and go {o "Verification of Vehicle Repair procedure.



FL-207 FUEL SYSTEM
COMPONENT
1. Check for cpen in EGR sclenoid valve
1) Igniticn "OFF".
2} Disconnect EGR connecter.
3} Measure resistance between terminal 1 and 2 of EGR solencid valve connector.
Specification : 14 ~ 17 (3 (20°C)
1. EGR solenoid power
2. EGR solenoid valve control
EGL01-EB
4} |s the measured resistance within specifications ?

YES ’
P Go to "Check EGR solenocid operation” as below.

P Check EGR solenoid for contamination, deterioration, or damage. Substitute with a known-good EGR and
check for proper operation. If the problem is corrected, replace EGR and then go to "Verification of Vehicle

Repair" procedure,

2. Check EGR solenoid valve cperation

1)} Ignition "ON" & Enging "ON",
2) Confirm that EGR solenoid valve Duty is 5% after warming-up Engine.
3) Be sure that vacuum is felt after disconnecting vaccum hose from EGR solencid valve.
4} Check that vacuum is felt in idte after sudden accelleration{EGR solenoid valve Duty : 95%)
EGR DUTY: 5% EGR DUTY : 95%
‘ ) No Vaccum Vacuum
5) |s the vaccum felf from vaccum hese according te EGR DUTY ?

P Substitute with a known-good ECM and check for proper cperation. If the preblem is corrected, replace ECM
and then go to "Verification of Vehicle Repair' procedure.

» Check EGR solenoid for contamination, deterioration, or damage. Substitute with a2 known-good EGR and
check for proper operation. If the probiem is corrected, replace EGR and then go to “Verification of Vehicle

Repair’ procedure,




DTC TROUBLESHOOTING PROCEDURES FL-208

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes{DTCs)” mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
2. Are any DTCs present ?

YES

Go 1o the applicable troubleshooting procedure.

System is performing to specification at this time.



FL-209

FUEL SYSTEM

[DTC P0402 | EGR FLOW EXCESSIVE DETECTED

ltem

Detecting Condition

DTC Strategy

+ Rationality check

Enabie Conditions

e Engine run

» 1400 < Engine speed < 2000 rpm and injection quantity < 0.2

Threshold Value mee.
Diagnoéttc Time ® 6 sec.
MIL e Yes
Fuel Limit s Yes
Fuel Cut s No
EGR Off s Yes

Fuse blown

Faulty MAFS
Faufty EGR system
Fadlty Turbo
charger system

» Faulty ECM

EGR

Resistance QOperating Frequency

14 ~ 17 Q at 20°C ' 300 Hz

Refer to DTC P0401



DTC TROUBLESHOQTING PROCEDURES FL-210

Refer to DTC P0401.

Refer to DTC P0401.

Refer to DTC P0401.

Refer to DTC P0401.



FL-211 FUEL SYSTEM

E)TC P0405 | EGR SOLENOID VALVE CIRCUIT - OPEN OR SHORT CIRCUIT

tem Detecting Condition o “ Pbséible Cause

DTC Strategy « Circuit continuity check « Contact resistance
in connectors

0 . Ope;n or short in
Enable Conditions | ® Engine run power circuit

+ Openin relay
control circuit

Threshold Value e Open or short for EGR actuator control circuit

i Diagnostic Time s (.48 sec. * Fuse blown
! -+ Faulty EGR
| Fuel Limit by actuator
+ F
Fuel Cut o No aulty ECM
EGR Off ¢ Yes

Refer to DTC P0401.



DTC TROUBLESHOOTING PROCEDURES FL-212

POWER CIRCUITINSPECTION " essanres -

1. lgnition "OFF" & Engine "OFF".

2. Disconnect EGR solencid valve connector.

3. Ignition "ON" & Engine "OFF".

4, Measure voltage between terminal 1 of the EGR solenoid valve harness connector and chassis ground

Specification : Approx. B+

<C231> 1. EGR solenoid valve power
2. EGR Soienoid valve control

EC405-6

5. Is the measured voltage within specifications ?

YES )
P Go to " Control Circuit Inspection " procedure.

P Check for open or short in power harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure.

1. Check for short 1o ground in control harness
1) Ignition "OFF" & Engine "OFF".
2) Disconnect EGR solenoid valve connector.

3) Measure resistance between terminal 2 of the EGR solenoid valve harness connector and chassis ground. .

Specification : Infinite

<C231> 1, EGR solenoid valve power
2. EGR Solencid valve control

- E0405-F



FL-213

FUEL SYSTEM

4)

is the measured resistance within specifications ?

P Go to "Check for open in harness" as below.

P Check for short to ground in harness,
Repair as necessary and go to "Verificaticn of Vehicle Repair procedure.

2. Check for open in control harness

1)
2)
3)

4)

Ignition "OFF" & Engine "OFF".

Disconnected EGR sclenoid valve and ECM connector.

Measure resistance between terminal 2 of the EGR solenoid valve harness connector and terminal 16 of ECM
harness connector.

Sbéciﬁé.étion - Approx. Ibélow 1O

<C231> 1. EGR solencid valve power
2. EGR Soleneid valve conirol

....... |
3
4 I R e R e M R R ) B
6ajea |os] oa ez faafoe 7021 [ 22 mafza [rs] rel 77 [ ] 2 [ma ] 2 I |
-t

[

5[ [ele Eln||2 \si\.hslm‘vlulﬁ a]nlz]a]a] ©
Tol=iml . 3
I=] |

Ed445-8

Is the measured resistance within specifications ?

YES
P Go to "Component Inspection" procedure.

» Check for open in harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

Refer to DTC P0401.

Refer to DTC P0401.



DTC TROUBLESHOOTING PROCEDURES FL-214

@TC P0406 | EGR SOLENOID VALVE CIRCUIT - SHORT CIRCUIT

The EGR (Exhaust Gas Recirculation) system is used to divert some of the exhaust gas to the engine inlet system in
order to reduce an excess of air and the temperature in the combustion chamber.

This device also significantly reduces emissions of the nitric oxides at the exhaust.
The EGR system is composed of a solencid valve, a proportional pneumatic valve and an air flow meter,

The EGR solenoid vaive controls the opening and closing the pneumatic vaive using the low pressure from the braking
assistance circuit. The low pressure is created by the vaccum pump located at the end of the alternator.

The duty controf of the solencid valve is determined by the injection computer depending on the air flow requested.

In case of EGR solenoid valve failure, the engine performance will be reduced.

itemn Detecting Conditicn Possible Cause

DBTC Strategy " & Circuit continuity check

) + Short in power
Enable Conditions | e Engine run circuit ;

» Short to battery in
relay control circuit

Threshold Value # Short for EGR actuator control circuit

e 0.48 sec,

Diagnostic Time * Fuse bfown
+ Faulty EGR
MIL » Yes actuator
Fuel Limit s No . Faulty ECM
Fuel Cut s No ty
EGR Off e Yes

Refer to DTC P0401.

Refer to DTC P0401.




FL-215 FUEL SYSTEM

MONITOR SCANTOOL DATA . -£70798C2

Refer to DTC P0O401.

Ignition "OFF" & Engine "OFF".

1

2. Disconnect EGR solenoid valve connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 1 of the EGR solenocid valve harness connector and chassis ground

Specification * Approx. B+

<Cas1> 1. EGR solancid valve power
: 2. EGR Solenocid valve control

E0406-6
5. s the measured voltage within specifications ?

YES
> Go to " Control Circuit Inspection " procedure.

» Check for open or short in power harness.
Repair as necessary and ge to "Verification of Vehicle Repair” procedure,



DTC TROUBLESHOOTING PROCEDURES FL-216

1. Ignition "OFF" & Engine "OFF".
2. Disconnect EGR solenoid vaive connector.
3. Measure voltage between terminal 2 of EGR solenoid valve harness connector and chassis ground.

Specification : Approx. below 1V

<C231> 1. EGR solenoid valve power
’ 2. EGR Solenoid valve conirol

= E0406-T

4. s the measured voltage within specifications ?

P Go to " Compenent inspection” procedure ,

P Check for short to battery in harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

p

Refer to DTC FP0401.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan toci and select "Diagnostic Trouble Codes{DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enzble conditions in General information.
3. Areany DTCs present 7

YES
Go to the applicable troubfeshooting procedure.

System is performing to specification at this time.



FL-217 FUEL SYSTEM

IDTC P0501 | VEHICLE SPEED SENSOR RANGE/PERFORMANCE

ENSo1--1

The VSS (Vehicle Speed Sensor) is a hall sensor type. The vehicle speed sensar is buit into the speedemeter and con-
verts the transaxle gear revolutions into the pulse signals, which are sent to ECM. ,

This pulse signal is fed to ECM to be used to determine the vehicle driving or stop condition incliding the vehicle spee-

The vehicle speed sensor provides ECM with information on the gear position in the manual transmission vehicle and on
the gear shifting in the auto transaxle vehicle after computing the engine speed and the vehicle speed signal.

.ggg : i A i ERgt s e Fo R e T

If the CMP signal is not geneated, the ECM judged this as a fault and DTC is set.

item Detecting Condition Possible Cause
DTC Strategy ¢ Rationality check, low
Enable Conditions | ® Engine speed > 3500 rpm and injection quantity > 45 mcc
Threshoid Value ¢ Vehicle speed signal < 15 Km/h

"1« Open or ghort in

Diagnostic Time » 4 sec. o
power circuit

MIL s No + QOpen or short in
Fuel Limit e No \/ss circuit
Fuel Cut » No » Fuse blown
EGR Off ¢ No » Faulty V3S
+ Faulty ECM

¢ Clutch error monitoring deactivited
¢ Cruise control system and error monitoring deactivited

Fail safe ) S
» |dle compensation deactivited in case of the lack of battery voltag




DTC TROUBLESHOOTING PROCEDURES FL-218

[Connection Information]
Vehicle —— ON/Stari Power fuse 10A :
speed sensor o248 1 C223 Terminal 3 (AT} Vs powetr
ECM
2 (M) G
21 (MT, ¥ss ground
- AT (MT) g
I°] 3 C2301| 45 ves signal 2 G21 (AT) Vss ground
=1 1 (M) C223 Terminal 2 {MT) Vss power
2(Am) 3 C230-1 Terminal 49 Vss signai
G21
[CONNECTOR]
¥ss Harness side connector ECM side terminal
[ | 3 [ -
1
T H 32| 51|30)23 (28| 27|28 |25, 7] a [ o Tio[i1[te]is]1d]3s]r6[17[ 18] 18]z0] 21 [e2[ea]ee] *
bt Bl b e b RE:D EE R B ..""2829305132'“'"“‘“3?3&3940-114243
T i s H B EEEEEE 43]es]+7|4ai38150]51)52(s3)64]55 56]67] 58|50 a0 [ B1 82 N
— ] ’35|3"|33' AHEAEARALD 64| es] 66| 67| safea[ [ 71] 72] 75 74] vs]7al77 78] 79] o[ 2 F o4
— L | — 7
2302 C230-1

CH AT 7.6 U DT: 17.58n8 FREQ: S7.14 Hy 1.5 SIMU-SCAN
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This test should be inspected after depressing the HOLD mode at the vehicle speed of 120 Km/h.
The time T becomes shorter and frequency increases when the engine speed is increased,

For checking the wiring from the ECM to the speedometer, you should be pressed on the + or - Key
in order to make a simulation vehicle speed.

And then, check the vehicle speed current data with the speedometer should be changed.

E0501-3




FL-219 FUEL SYSTEM

1. Connect scantool to Data Link Cable (DLC).
2. Warm up engine to normal operating temperature,
3. Monitor "Engine Speed & Vehcle Speed Sensor” parameter on the scantool.

FIG 1
1.2 CURRENT DATA
A
EMGINE SPEED -

% |UEHICLE SPEED SENSOR 138 Km/h
BATTERY WOLTAGE 14.3 Y "
HASS AIR FLOW 1847 ng/st
INT.ARIR TEMP.SNSR 16.8 °C
ACCEL.POSITION SENSOR 54.1 %
£iCCEL. POSITION SENSOR  2336.mV
COOLANT TEMP. SENSOR 38.2 °C

4

FIX | [ScRN][FULL] [paRT]| [GRPH} [HELP|

Fig 1) Vehicle speed normal value with engine speed 3550 rpm during driving.

Is the Current data displayed correctly ?

P Fault is intermittent caused by poor contact in the sensor's and/or ECM's connecter or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

» Go to "W/Harness Inspection” pracedure.

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from cther electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrasion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Power Circuit Inspection” procedure.



DTC TROUBLESHOOTING PROCEDURES FL-220

POWER CIRCUITINSPECTION...

1. lgnition "OFF" & Engine "OFF".

2. Disconnect VS sensor connector.

3. lgnition "ON" & Engine "OFF".

4. Measure voltage between terminal 1{A/T) or 2(M/T) of the VS8 harness connector and chassis ground.

Specification : Approx. B+

<CP4B>
1. Power (AT)

Ground (M/T}
2. Ground (A/T)

Power (M/T}
3. Sensor Signal

i
B EQ531-5

5. ls the measured voltage within specifications ?

YES ,
P Go to "Signal Circuit Inspection” procedure.

» Check for open ar short in power harness.
Repair as ne

1. Ignition "OFF" & Engine "OFF".
2. Disconnect VS sensor connector.
3. Measure voltage between terminal 3 of V35 harness connector and chassis ground

Specification : Approx. 12V

<C24B>

1. Power (A/T)
Ground (M/T)

2. Ground (AT
Power (M/T)

3. Sensor Signal

Z0501-E



EL-221 FUEL SYSTEM

4. s the measuered voltage within specifications ?

YES
» Go to "Ground Circuit Inspection” procedure.

B Check for open or short to ground in harness.
Repair as necessary and go to "Verification of Vehicle Repair" precedure.

SROUND CIRCUIT INSPECTION

1. Ignition "CFF" & Engine "OFF".

2. Disconnect VS sensor and ECM connector.

3. Measure resistance between terminal 2{(A/T) or 1(M/T) 0f V33 harness connector and terminal 49 of ECM harness
connector.

Specification | Approx. below 18

1. Power (A/T)
Ground {M/T)

2. Ground (A/T)
Fower {MT)

3. Sensor Signal

C230-1 v
| L]
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4. s the measured resistance within specifications ?

YES
P Go to "Component Inspection” procedure.

» Check for open in harness,
Repair as necessary and go to "Verification of Vehicle Repair' procedure.



DTC TROUBLESHOOTING PROCEDURES FL-222

Ignition "OFF" & Engine "OFF".

Disconnect VSS connector.
Remave VSS and Driven gear from Transaxie.

1

2

3

4 Visually check that VSS driven gear is in good condition.

5. Monitor signal waveform by rotating VS8 driven gear with hand after connect connector to V5SS,
6

ts the signal waveform generated from VS8 7

YES

P Substitute with a known-good ECM and check for proper operation.
If the preblem is corrected, replace ECM and then go to "Verification of Vehicle Repair' procedure.

» Check VSS for contamination, deterioration, or damage. Substitute with a known-good.
VS8 and check for proper operation. f the problem is corrected, replace VS8 and then go te "Verification of Vehicle
Repair” procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. QGperate the vehicle within DTC Enable conditions in General informaticn.
3. Areany DTCs present ?

YES
Go to the applicable troubieshooting procedure.

System is performing to specification at this time.



FL-223 FUEL SYSTEM

IDTC P0503 | VEHICLE SPEED SENSOR - HIGH INPUT

COMPONENT LOCATION - ebrasses;

Refer to DTC P0501.

GENERAL DESCRIPTION

The VSS (Vehicle Speed Sensor} is a hall sensor type. The vehicie speed sensor is buit into the speedometer and con-
verts the transaxle gear revolutions into the pulse signals, which are sent to ECM.

This pulse signal is fed to ECM to be used to determine the vehicle driving or stop condition including the vehicle spee-
d.

The vehicle speed sensor provides ECM with information on the gear position in the manuat transmission vehicie and on
the gear shifting in the auto transaxie vehicle after computing the engine speed and the vehicle speed signal.

If the CMP signal is not geneated, the ECM judged this as & fault and DTC is set.

v

ltem Detecting Condition Possibféuéause

DTC Strategy » Rationality check, high
Enable Conditions | e In driving
Threshold Value e Vehicle speed signal > 220 Km/h

| * Open or short in

Diagnostic Time s 1 sec. ! power cirguit
MIL s No i » Open or shert to
Fuel Limit ¢ No ' ground in VSS cicuit
Fuel Cut ¢ No ' °‘Optten in ground
circui
EGR Off s No . Faulty VSS
* Faulty ECM

s Clutch error monitoring deactivited
Fail safe ¢ Cruise control system and error monitoring deactivited
¢ |dle compensation deactivited in case of the lack of battery voltag

Refer to DTC P0O501.

MONITOR SCANTOOL DATA &

Refer to DTC PO5D1.



DTC TROUBLESHOOTING PROCEDURES FL-224

Refer to DTC P0501.

1. ignition "OFF" & Engine "OFF".

2. Disconnect VS sensor connector.

3. lignition "ON" & Engine "OFF".

4. Measure voltage between terminal 1(A/T) or 2(M/T) of the VSE& harness connector and chassis ground,

Specification * Approx. B+

1. Power {A/T)
Ground (MT)

2. Ground (A/T)
Power (M/T)

3. Sensocr Signal

EQ503-5

5. ls the measured voltage within specifications ?

"YES
P Go to "Signal Circuit inspection” procedure.

» Check for open or short in power harness,
Repair as necessary and go to "Verification is Vehicle Repair procedure.



FL-225 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION' " Essiedrr =7 .

1. Ignition "OFF" & Engine "OFF".
2. Disconnect VS sensor connector.
3. Measure voltage between terminal 3 of V38 harness connector and chassis ground

Specification : Approx. 12V

<0248
1. Power {AT)

Ground {M/T)
2. Ground (A/T)

Power (M/T)
3. Sensor Signal

EQS03-6

4. Is the measuered voltage within specifications ?

YES. ”
P Goto "Ground Circuit Inspection” procedure.

» Check for open or short to ground in harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

1. lgnition "QFE" & Engine "OFF".
Disconnect VS sensor and ECM connecter.

Measure resistance between terminal 2(A/T) or (M/T) of V38 harness connector and terminal 49 of ECM harness
connector.

Specification : Approx. balow 1Q

1. Power (A/T)
Ground (M/T)

2. Ground {AT)
Power (MIT)

3. Sensor Signal

C230-1
[ —
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DTC TROUBLESHOOTING PROCEDURES FL-226

4. s the measured resistance within specifications ?

YES
P Go to "Component Inspection” precedure.

P Check for open in harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure.

10

Refer to DTC P0501.



FL-227 FUEL SYSTEM

|DTC P0504 | BRAKE SWITCH - RANGE/ PERFORMANCE

COMPONENT LOCATION

PL£504-1

The brake switch has 2 contacts. One allows the stop lights to be supplied and the cther is used for ﬁm:hng fault and the
correlation between the accelerator pedal position and the brake pedal positicn.

Also, the brake switch has the cancellation of cruise control.

The ECM senses the state of brake operating through brake switch. The redundant brake circuit is actuated when the
accel pedal is depressed and the brake pedal depressed.

The ECM will apply a fail safe mode limiting the signa!l frem the acceierator and controlling the injector operation allow-
ing the engine to 1200 rpm only when the brake is released, APS signal is returned and injector operation re-instated.

If the brake switch 1 and 2 signal is not geneated normally, the ECM judged this as a fault and DTC is sef.



DTC TROUBLESHOOTING PROCEDURES

FL-228

item

Detecting Condition

DTC Strategy

Possible Cause

# Signal check

Enable Conditions

& Ignition on

Threshold Value

s Case 1: brake switch 1 signal and brake switch 2 signal are
abnormally correlated after the ignition switch on.

» Case 2: brake switch 1 signal and brake switch 2 signal are
abnormally carrelated during the driving

Diagnostic Time

e Case 1: 2 sec
» Case 2: 180 sec

+ Open in brake
switch 1 & 2 circuit
= Short in brake
switch 1 & 2 circuit
» Open or short in

power circuit

+ Fuse blown .
» Faulty brake switch
+ Fauity ECM '

MIL ® No
Fuel Limit s No
Fuel Cut » No
EGR Off » No
» Clutch error monitoring deactivited
Fail safe » Cruise controf system and error menitoring deactivited

e Idle compensation deactivited in case of the lack of battery voltag

Mair ralay Power
Powear

Brake switch

[Connection Information]

ECN 1 C230-1 Terminal 59

Brake signal 1

MO8 Terminal 20
£254

Brake power

C230-1 l

2 B!
1

E|

B9 Brake signal 1

Brake signal 2

|3 o2

[CONNECTOR]

Brake switch Harmess side connector

64 Brake gignal 2

2
3 €253 Terminal 19
4 C230-1 Terminaj 54

Main relay power

ECM side terminal

ot B /
40133} 2 | [aalalan[e 28] e7lea]2a 1a[14[1s[16[17]18[18[20][21 [22[2afze] 5 | ¢
24)23i2z[21] 20101817 ap|33]34] 35 3827|3830 }4p 41 [a2]4a
& ”‘ 16 i5i1a 152 1i10] 8 sz --====755’§§_1605162 ’ :’J
Bl7|&6[5y493|2(1 TOET1| 72| 73|74 (75| 76|77 (70 (7
[:‘5 3‘[”‘ 3|7475 a|95ca12‘1|
Ly - —
C€230-2 c230-1

€0504-2



FL-229 FUEL SYSTEM

SIGNAL WAVEFORM ' Bipagsgo oo o -

1.2 CURRENT DATA After the ignition switch on, the brake switch 1 is OFF signal ta
A the ECM and the brake switch 2 is ON signal to the ECM.
When depressing the brake pedal, the brake switch 1 is ON
bk R L signal to the ECM with the brake Tight and the brake switch 2
VEHICLE SPEEP SENSOR is OFF signal to the ECM with the brake light.

FUEL PRESSURE For checking normal signal from the brake switch 1, you should
FUEL PRESS. REGULATOR 1.8 % be checked ON signal on the current data when depressing

o the brake padal.
EGR aCTUATOQR 95.8 4 ]
BAROHETRIC PRESS.SHSR 161 kPa
CLUTCH SW.(H-T OHLY) ON
BOOSTER Y=0PERAT’ G INJ 6.2 VU

BRAKE SWITCH @ -0 o

T

[F1R | {ScRN] [FULL] [PABT | [GRPH] [HELP]

1. Connect scantool to Data Link Cabte (DLC).

2. Monitor "Brake Switch” parameter on the scantoal .

FIG 1 ’
1.2 CURRENT DATA
i
L BRAKE SWITCH N
VEHICLE SPEED SENSOR @  Kn’h
FUEL PRESSURE 5.5 bar
FUEL PRESS. REGULATOR 1.8 X
EGR ACTUATOR 95.8 % n
BAROMETRIC PRESS.SNSR 181 kPa
CLUTCH SW.(M/T ONLY)  ON
BOOSTER V-OPERAT’G INJ 8.2 U
¥
[FIX | {SceN]|FULL] [PART | [GRPH]| [HELP]

Fig 1) Normal vaiue when depressing brake pedal.
Is the Current data displayed correctly ?

YES

» Faultis intermittent caused by poor contact in the sensor's and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for loaseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

P» Go to "W/Harness Inspection” procedure.




DTC TROUBLESHOOTING PROCEDURES Fl.-230

TERMINAL & CONNECTORINSPEC

1. Many malfunctiens in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectoers for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES.
Repair as necessary and ge to "Verification of Vehicle Repair” procedure.

Go to "Power Circuit Inspection” procedure.

PO
1. Check for open or short in Power harness
1) Ignition "OFF" & Engine "OFF".
2) Disconnect Brake switch connector.
3} Ignition "ON" & Engine "OFF",
4) Measure voltage between terminal 2 of the Brake switch harness connector and chassis ground.
5} Measure voltage between terminal 3 of the Brake switch harness connector and chassis ground.

Specification ; B+

1. Brake SW 1 signal
2. Power

3. Power from Relay
4. Brake SW 2 signal

E0S04-5

6) s the measurad voltage within specifications ?

P Go to "Ground Circuit Inspection” procedure.

P Check for open or short in the power harness.
Repair as necessary and go to "Verification of Vehicle Repaitr” procedure.



FUEL SYSTEM

1. Check for short to battery in Brake SW 1 and 2 signal harness.
1} Ignition "OFF" & Engine "OFF".
2} Disconnect Brake switch sensor connector.
3} Ignition "ON" & Engine "QOFF"
4) Measure voltage between terminal 1 of Brake switch harness connector and chassis ground

5) Measure voltage between terminal 4 of Brake switch harness connector and chassis ground

_éﬁéci.ﬁbat}on - Approx. below 1V |

1. Brake SW 1 signal
2. Power

3. Power from Relay
4. Brake SW 2 signal

E0504-6 v
€) Is the measured voltage within specifications ?

YES.
» Go to "Check for short to ground in harness” as below.

P Check for short to battery in harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure

2. Check for short to ground in harness.
1) Ignition "OFF" & Engine "OFF".
2) Disconnect Brake switch and ECM connector.

3} Measure resistance between terminal 4 of Brake switch harness connector and chassis ground.



DTC TROUBLESHOOTING PROCEDURES FL-232

4) Measure resistance between terminal 1 of Brake switch harness connector and chassis ground.

Specification : infinite

1. Brake SW 1 signal
2. Power

3. Power frorn Relay
4. Brake SW 2 signal

E0SC4-T

5) Isthe measured resistance within specifications ?

YES.
P Go to "Check for open in harness" as below.

P Check for short to ground in harmess.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

3. Check for open in harness ,
1)} lgnition "OFF" & Engine "OFF".
2) Disconnect Brake switch and ECM connector.

3} Measure resistance between terminal 4 of Brake switch harness connector and terminal 54 of ECM harness
connector. _

4) Measure resistance between termina! 1 of Brake switch harness connector and terminal 59 of ECM harness
connector.

Specification : Approx. below 1Q

1. Brake SW 1 signal
2. Power

3. Power from Relay
4, Brake SW 2 signal

plolalalestulialaluuli Pl il b frf [aa]
MmN ennmne;| Banglsg
o I R T R PR < Y ) PR =
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FL-233 FUEL SYSTEM

4. |s the measured resistance within specifications ?

YES
P Go te "Component Inspection” procedure.

P Check for open in harness.
Repair as necessary and go to "Verification of Vehicle Repair* procedure,

OMPONENT INSPECTIO

1. Check Brake Switch
1) lgnition "OFF".
2) Disconnect Brake Switch connector.
3) Check continuity between terminat 1 and 2 of Brake switch connector {Component side).
4) Check continuity between terminal 3 and 4 of Brake switch connector {Cemponent side).

SPECIFICATION :

" Brake Pedal OFF Brake Pedal ON
Switch 1 Switch 2 Switch 1 Switch 2
No continuity Continuity Continuity No continuity
5) s the measured continuity status within specifications ? M

YES

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

» Check Brake switch for contamination, deterioration, or damage. Substitute with a known-good Brake switch
and check for proper operation. If the problem is corrected, replace Brake switch and then go to "Verification
of Vehicle Repair" pracedure.

ON

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Qperate the vehicle within DTC Enable conditicns in General information.
3. Are any DTCs present ?

YES
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-234

IDTC P0562 | SYSTEM VOLTAGE LOW 1

The charging system includes a battery, generator with a built in regulator, the charging indicator light, and connecting
wiring. The generator uses diodes to rectify alternating current (AC) to direct current (DC).

The ECM provides ground to one side of coil of engine main relay and the other side is connected to battery.

The ECM monitors battery voitage and the voltage through engine control relay.

If the signal is above threshold value, the ECM judged this as a fault and DTC is set.

Item Detecting Condition Possible Cause

DTC Strategy i & Votage check, low
« Open or short in

' ower(sensin
Enable Conditions . e Ignition on Eircuit( ¥

Threshold Value | ¢ Battery voltage > Y *.Open or short in
; — Charging warning
Diagnostic Time e 5 sec cirouit
MiL s No + Charging warning
Fuel Limit s No ; Lamp
Fuel Cut + Nop » Faulty alternator
EGR Off e Yes i+ Faulty ECM

Fail safe c-‘éattery voltage is fixed at about 7.9 V as a basic value




FL-235 FUEL SYSTEM

— Fuel pump relay Power, CMP sensor, EGR solenoid valve [Connaction Information)
ECM 1 C230-1 Terminal 4,5 | Main refay supply power
Meln relay P07 14 Main relay power ON 2 Power fuse 30A Main relay power
EO715 o ET 5 Main relay power ON 3 _ _
13 Main refay control 4 ! C230-1 Terminal 13 Main relay control
y—* 58 Ignition ON signal 5 Power fuse 30A Main relay power
Power fuse 30A Ignition CN signal
[CONNECTOR]
Main retay Harness side connector ECM side terminal
— — —
1 HEE 42 2Bav|aE[as &1 78|86 HO11]12] 13 14] 18] 1817
4|32 I IR - e e B
5 lssl‘”l”[ e|7]efsfafa]z]r 6364165 66]67|68| 68l 7071 [ 7273 74 |75 76 )77 | 78| TRim0i81 2|1I
] L N | | e
€230-2 C230-1

1. Connect scantool to Data Link Cable (DLC). ’
2. Monitor “Brake Switch" parameter on the scantool .
FIG 1

1.2 CURBRENT DATA

BATTERY VOLTAGE - .

ACCEL.POSITION SENSOR 0.8 %
ACCEL.POSITION SENSOR  728.3nY
COOLANT TEMP. SENSOR 53.3 'cC

ENGINE SPEED 774 rpn
YEHICLE SPEED SENSOR a Kmsh
FUEL PRESSURE 256. Phar

FUEL PRESS. REGULATOR 15.6 4
Y

{FIX | |SCBRN| [FULL| |PART | [6RPH| [HELP |

Fig 1) Normal value at idle.




DTC TROUBLESHOOTING PROCEDURES FL-236

Is the Current data displayed correctly ?

YES

P Fault is intermittent caused by poor contact in the sensor’s and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

B Go to "W/Harness Inspection” procedure.

1.  Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can als¢ be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

1. Check for open or short in Power harness
1)}  Ignition "OFF".
2) Disconnect Alternator connector,
3) Ignition "ON" & Engine "OFF".

4} Measure veltage terminal 1 of Alternator harness connector and chassis ground.

Specification ; Approx. 11.5v~13.0v

<E§2>
1. 8ensing
2. Charging warning

E0562-4



FL-237

FUEL SYSTEM

%)

Is the measured voltage within specifications ?

YES
» Go to" Check for open or short in Charging warning harness” as below.

» Check for epen or short in the Chargnig warning harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check for open or short in Charging waming harness.

1)
2)
3)
4)

5)

Ignition "OFF" & Engine "OFF".

Bisconnect Alternator connector.

Ignition "ON" & Engine "OFF".

Measure voltage terminal 2 of Alternator narness connector and chassis ground.

Specification : Approx. 10.5V~12.0V

1. Sensing
2. Charging warning

£0562-5
Is the measured voltage within specifications ?

YES
P Go to "System Inspection” procedure.

P Check for open or short in the Charging warning harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.



DTC TROUBLESHOOTING PROCEDURES _ FL-238

1. Check Chargnig warning lamp operation.
1} Ignition "OFF",
2) Disconnect Alternator connector.

3y Jump terminal 2 of Brake switch and chassis ground with jumper wire.

Specification : Warning Lamp ON when grounding

1. Bensing
2. Charging warning

i
EQSER-8

4) |s the warning lamp tumed ON 7

YES ’
» Go to " Check for voltage drop on Alternator B+ Cable” as below.

P Check warning lamp and then, repair as necessary and go to "Verification of Vehicle Repair” procedure.
2. Check for voltage drop on Alternator B+ Cable.

1) Ignition "ON" & Engine " ON ".
2) Measure voltage between Battery + and Alternator B+.
(y worte

+ probe : Aftemator B+, - probe : Battery +

Specification : Approx. below 0.2V/(200mV)

EQSE7-T



FL-239

FUEL SYSTEM

3)

CON

ONENT INSPECT

Is the measured voltage within specifications ?

YES
P Go to " Component Inspection” procedure.

» Check warning lamp connecter for contamination, corrosion or damage warning lamp and then, repair as
necessary and go to "Verification of Vehicle Repair" procedure.

1. Check Charging voltage.

1

Ignition "OFF" & Engine "OFF".

Check belt tension for alternator.

Check Battery terminal, Fusible Link and Alternator B+ for pocr connection and corrosion.
Ignitioh "ON" & Engine "ON".

Turn ON electrical Load such as Head Lamp, Bliower Motor and Defroster.

Measure battery voltage when engien is more than 2000 rpm.

Specification : 12.5 ~ 14.5V

Is the measured voltage within specifications ?
YES .
P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

P Check height and condition of Brake switch. Substitute with a known-good Brake switch and check for pr-
oper operation. If the problem is corrected, replace Brake switch and then go to "Verification of Vehicle Repa-
ir" procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.

2. Operate the vehicle within DTC Enable conditions in General information.

3. Are any DTCs present ?

YES
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-240

\RTC P0563 | SYSTEM VOLTAGE HIGH

ltem Detecting Cond'ition Possible Cause
DTC Sirategy . » Votage check, low
Enabie Conditions : s Ignition on
» Opean or short in
_____'_I_'{i_reshold Vglue ¢ Battery voltage > 17.5V _ | power(sensing)
Diagnostic Time * 5sec circuit _
MIL e NO o + Charging warning
. Lamp
Fuel Limit e No
'+ Faulty alternator
Fuei Cut » No
* Faulty ECM
EGR Off » Yes
Fail safe » Baltery voltage is fixed at about 7.9 V as a basic value

Refer to DTC P0OS62,

Refer to DTC P0562.

Refer to DTC P0O562.



FUEL SYSTEM

1. Check for open or short in sensing harness.
1) Ignition "OFF".
2) Disconnect Alternator connector.
3} Ignition "ON" & Engine "OFF".
4) Measure voltage terminal 1 of Alternator harness connector and chassis ground.

Specification : Approx. 11.5V~13,0V

1. 8ensing
2. Charging warning

[

Z0553-4

5) Is the measured voltage within specifications ? ’

YES
P Go to " Check for open or short in Charging warning harness” as below.

P Check for open or short in the Chargnig warning harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check for open or short in Charging warning harness.
1} Ignition "OFF" & Engine "OFF",
2} Disconnect Alternator connector.
3) ignition "ON" & Engine "OFF".
4) Measure voltage terminal 2 of Altemator narness connector and chassis ground.

Specification : Approx. 10.5V~12.0V

1. Sensing
2. Charging warning

Z0563~5



DTC TROUBLESHOOTING PROCEDURES FL-242

5) Is the measured voltage within specifications ?
YES

P Go to "System Inspection” procedure.

» Check for open or short in the Charging warning harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Refer to DTC P(562.

Refer to DTC P(562.

Refer to DTC P(Q562.



FL-243 FUEL SYSTEM

[DTC P0564 | CRUISE CONTROL SWITCH - LOW & HIGH INPUT, RANGE/
[PERFORMANCE

The cruise contro! system keeps the vehicle running at a fixed speed until a signal canceting this fixed speed cancelling
signalis received.

When the main switch "TAUTO CRUISE" is turned on with vehicle in the running mede, the battery voltage is applied to
the ECM. When a signal from the conirol switch is input to the ECM while the vehicle is in state, the cruise control act-
vator is aclivited to operate the system.

Also, while the system is operating, "AUTC CRUISE" indicater lamp in the meter assembly lights up.

In case of the cruise control system failure, the engine symptoms will cccur acceleration failure and vehicle speed seti-
ing failure.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.
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ltem o Detecting Condition Possible Cause

DTC Strategy s Votage check, low or high
Enable Conditions | « Engine run

¢ Case 1 : Output signal < 250 mV

e Case 2 :Quiput signal > 4.9V

Threshold Value » Case 3 :If the vehicle speed governer is off when the resume _
“inputs or if the vehicle speed governer is off when the cruise control | « Open or shortin -

SET+/SET- switch inputs. cruise control circuit
. . - -+ Faulty cruise
e Case 1 .60 sec control switch
Diagnostic Time | ® Gase 2: 0.5 sec » Faulty ECM
e Case 3. 1sec
MIL * No
Fuel Limit ¢ No
Fuel Cut @ No
L EGR Off o No

CRUIBE, i
';.“1.. oS et ity | | [Connection Information] .
e { i, S 1 ©230-1 Terminat 76 |  Cruise Control Signal
MuLT- . 2
=== = ---E%?
: 3 C230-1 Terminal 40 | Cruise Contral Power
ELOEE
1 . .
. e 4 C230-1 Terminal 74 { Cruise Control Ground
ez l?'IL“ﬂl g :
e = e
L = Loal
o] o
-t Ot Ll
byl
[CONNECTOR]
Muiti-Function switch ECM side terminal
harness side connector U — P
fa20-3 z8]e5 517 8] o [w]ulz[1a[1a]1s[1el2{1a]ss{ee]as ez ja]ad] 5 | *
- 18[17 25(26|27 31|az| 33|a4| 35 36|37 sa 2o Eb] a1 |ae]4a
0|8 aa[as[a8[aTjan 1| 52|50 54[55 |66 | 57|58 s2[ su]61 62 |3‘
K o3 |64]65| 6| 67| seea] 70| 71|72 :aﬁ]-}ﬂ?ﬁ 77 |78]7a[80]e 2 |y ;
[4]8]2]1]  — J - fo—
©230-1

E0554-2



FUEL SYSTEM

1. Many malfunctions in the electrical system are caused by poor harness and terminais.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair' procedure.

1. Check for open or short in harness

N

3)

Ignition "OFF".

Disconnect multi-function switch connector,

Ignition "ON" & Engine "OFF",

Measure voltage between terminal 3 of the multi-function switch harness connector and chassis ground.

Specification : Approx. B+ S . ‘

K20-3

% 1. Cruise control signal
2.-
L 3. Cruise control supply

4. Cruise control ground

= E564—3

Is the measured voltage within specifications ?

» Go to "Signal Circuit Inspection” procedure.

P Check for open or short to ground in power harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure,



DTC TROUBLESHOOTING PROCEDURES . FL-246

SIGNAL CIRCUIT INSPECTION ~ “esessrec. . 7o o o0

1. Check for open or short in signal harness
1) lgnition "OFF" & Engine "CFF".
2} Disconnect Multi-function switch connector.
3) Measure voltage between terminal 1 of the multi-function switch harness connector and chassis ground.

1. Cruise contral signal
2.-

3. Cruise control supply
4. Cruise control ground

EQ564-4

4) Is the measured voltage within specifications ? .

YES
P Go to "Ground Circuit Inspection” procedure.

P Check for open or short to ground in signal harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

D o

Igniition "OFF".

2. Disconnect Multi-function switch and ECM connector.
Measure resistance between terminal 4 of the multi-function switch connector and terminal 74 of ECM harness con-
nector.

Specification : Approx. below 18

1. Cruise control signal
2.-

3. Cruise control supply
4. Cruise control ground

151 5|°
L AR

=]

A EER ERER ER
BMEHE

Al ¥
&
3
=
R
T
]
H
EIEAE B
£
28|23
E]
a f—

7 — EJS64-5



FL-247 FUEL SYSTEM

4. |s the measured resistance within specifications ?

YES
> Go to "Component Inspection” procedure.

> Check for open in harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

1. Check Cruise remote controf switch
1) Ignition "OFF".
2) Disconnect ECM connector.
3} Measure resistance between terminal 74 and 75 of ECM hamess connector after Main switch ON.

4) Main switch "OFF" and then measure resistance between terminal 40 and 74 of ECM harness connector after
SET/COAST switch ON. .

5) SET/COAST switch "OFF" and then, measure resistance between terminal 40 and 74 of ECM harness conne-
ctor after RESUME/ACCEL switch ON.

SPECIFICATION :

Main Switch SET/COAST Switch RESUME/ACCEL Switch \
3900 2200 - 9100 | \

—
i
I

B) |s the measured resistance within specifications 7

-YES-
b Substitute with a known-goed ECM and check for proper operation.
If the problem is comrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

P Substitute with a known-good Cruise Remote controf switch and check for broper operation.
If the problem is corrected, replace Cruise Remote control switch and then go to "Verification of Vehicle Repa-

ir" procedure.

VERI
After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan ool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-248

[DTC P0800 | CAN COMMUNICATION BUS

EDGIC-1

The ECM communicates over the CAN with the EMS(Engine Management System)}, TCS(TractiorrControl System) an-
d q

TCM(Transmission Control Moudle). Through CAN, only two Lines are required to achieve the same function. The info-
rmation is in digital format . This method does not use a integrated ECM.

Input signals to TCM through "CAN communication” are as foliows.

» Engine rpm, TPS signal, A/C signal, WTS signal, AFS signal, Vss signal, Shift holding signal (FTCS ON} Output sig-
nals from TCM through "CAN communication” are as follows.

P Request signal for torque reduction, ATF temperature, TCM type, TCM error or not, damper clutch on, offfgear pos-
ition.

In case of the CAN failure, the engine symptoms will occur the corrupted torque reduction signal information, shift shock
and increasing engine rpm abruptly.

if the CAN communication is generated threshold value, the ECM judged this as a fault and DTC is set.



FL-249 FUEL SYSTEM

{tem Detecting Condition Possible Cause

DTC Strategy | » Signal check, high and low

" Enable Conditions | e ignition on

- |+ Cpen in signal

Threshold_i}"élué. s Error betweeﬁ ECM and TCM“E&'-nmun"iéét-ion. circuit
Diagnostic Time e 1 sec. -‘Short'to ground In
S : - - e-——— signal circuit
MIL & No + Faulty TCM
Fuel Limit # No * Faulty ECM
Fuel Cut ¢ No :
EGR Off s No

[Connection Information}

TCM ECM
Cpa-n 2301 1o CAN (HIGH TCM ECM Funetion
CAN {(HIGH) 3 | C224-3 Terminal 3 | C230-1 Terminal 10 | GAN (high)
CANLOW) 4 9 CAN {LOW) C224-3 Terminal 4 C230-1 Terminal 9 GAN (low)
L]
[CONNECTCR]
ECM side terminal
TCM Harness side connector . — — — g
a0 | 39 1% | [g[e]auiee]ze]z7]ee] 25 517 1a[1a]15] e[ 17] 18] 1mjeo]z1zelea]24] 5 | 4
_| |- 2423|221 21| 2018 18|17 25|26 27128 ““|3738‘.‘ﬂ4u41 42|48
Ia?}ae IS e [ I 44|45 |46 |47 |48 |52“‘-‘“E""" 1|62 ‘3|
mnpmwele |8 1 as | 2| 3 Bl|7|6[5]|4]3{2([ “ﬂ‘“n..uwru?l???!!?ﬂ?ﬁmr:rumwm 2|1‘
22121110 |19 12
J [y f L S—
C230-2 C230-1

EO620-2



DTC TROUBLESHOOTING PROCEDURES FL-250

CH A: 3.8 Y DI: @.14m8 CH B: 1.1 4 This test shouid be inspected after depressing the HOLD mode
T while idling.

B In this CAN communication signal waveform, it is impossible to read
CAN{High ,sidqlz o through by displaying the scantool.

If unstable waveform pattern with non-uniform frequency or no signal,
replace the ECM or the TCM after checking the wiring harness.

|
F

I
1
1
1

CAN|Low sid

1
1
i
i
i
i
1
4
1
1

- BI3RY [zoon] FsIEEY [veno] [RECD] [MEMU]

1. Many malfunctions in the electrical system are caused by poor harness and terminals.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

. . ‘, . -
2. Thoroughly check connectors for lcoseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a proklem been found?
YES

Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

Go to "Signal Circuit Inspection” procedure.



FL-251 FUEL SYSTEM

SIGNAL CIRCUIT INSPECTION  E5084B8D - oo - s sl

1. Check for open in harness
1) lIgnition "OFF" & Engine "OFF".
2} Disconnect ECM & TCM connector,

3) Measure resistance between terminal 4 of TCM harness connector and terminat 9 of ECM harness connecto-
r.

4) Measure resistance between terminal 3 of TCM harness connector and terminal 10 of ECM harness connect-
or.

_Speciﬁcation : Approx. below 10 |

€224-3
3.CAN HIGH
4. CAN LOW

C230-1
9. CAN LOW
10. CAN HIGH

C230-1

5) Is the measured resistance within specifications ?
YES.
» Go to "Check for short to ground in harness" as below.

P Check for open in the signal harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

2. Check for short te ground in harness.
1) Ignition "OFF" & Engine "OFF".
2} Disconnect TCM,ECM, TCCU and HCU connector.
3} Measure resistance between terminal 4 of TCM harness connector and chassis ground.



DTC TROUBLESHOOTING PROCEDURES FL-252

4} Measure resistance between terminal 3 of TCM harness connector and chassis ground.

Specification : Approx. 5V

3. CAN HIGH
4. CAN LOW

]

EOQBO0-5

5} isthe measured resistance within specificaitons ?
YES

P Go to "Compenent inspection” procedure.

P Check for short to ground in signal harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure,

1. Check resistance
1) Ignition "OFF" & Engine "OFF".
2) Disconnect TCM connector.

3) Measure resistance between terminal 3 and 4 of TCM harness connector.
SPECIFICATION

Not TCS, 4WD TCS, 4WD
ECM & TCM connected ECM connected cnly 1: TCM connected only ECM & TCM connected
600+ 10 1200+ 2Q 1200 +£2Q 1200 + 20
3. CAN HIGH

4. CAN LOW

||IID
EEIE

EQEQD-6



FL-253 FUEL SYSTEM

4) s the measured resistance within specifications ?
'YES
P Go to "Check signal waveform" as below.

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

2. Check signal waveform
1) lignition "OFE" & Engine "OFF".
2) Disconnect ECM connector.

3) Monitor signal waveform at terminal 3 and 4 of TCM connector simultaneously.

CH A 3.8 ¥ DT: B.14n5 CH B: 1.1 U

- - - CaAN|Low side » . . . . . v

. : ) .
TR [zoon| KN [nEno] [RECD] [MENU]
4y Are CAN signals generated correctly 7

YES

P Thoroughly check connectors for looseness, poor connection,bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair” procedure.

P Substitute with a known-good ECM and check for proper operation.
if the problem is corrected, replace

CaN|High side

¥
1
1
1
1
1
1
L
1
1
]
H

After a repair, it is essential to verify that the fault has been corrected,

1. Connect scan tool and select "Diagnaostic Trouble Codes{DTCs}"' mode and then clear DTC.
2. OQperate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

Go to the applicable troubleshocting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-254

GENERAL'DESCRIEFIO

The ECM function switches valid for the whole driving cycle are selected in the initialization of the background test and
are made available in the corresponding messages.

An ECM ROM malfunction is detected by using a checksum technique for verifying data.
Digital data is composed of zeros and ones. A checksum is the total of all ones in a string of data.
By comparing the checksum value with a stored value, a malfunction can be detected.

In case of the EEPROM error, the engine symptoms will cccur the running engine stall and the starting impossible.

Itern " Detecting Condition Possible Cause |

DTC Strategy . « ECM check

Enable Conditions | s Ignition on

Threshold Value - ¢ EEPRCM - Write error

%

Diagnostic Time e 0 sec + Faulty ECM
MIL - » Yes
Fuei Lirmt - » No
Fuel Cut : » Yes
EGR Off | » No

ECTION

EBSOAAAC T

Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for lcoseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Go to "Component Inspection” procedure.



FL-255 FUEL SYSTEM

COMPONENT INSPECTION .

1. Check ECM.
1) Ignitien "OFF" & Engine "OFF".
2) Disconnect ECM from vehicle.
3) Substitute with a known-good ECM and check for proper cperation.
4) s the problem corrected?
=
» Replace ECM and then go to "Verification of Vehicle Repair” procedure.

» Thoroughly check connectors for looseness, poor connection,bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair” procedure.

it

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)' mode and then clear DTC.

2. QOperate the vehicle within DTC Enable conditions in General infarmation.

3. Are any DTCs present ?
YES ,
Go to the applicabte troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES | | FL-256

IDTC P0603 | EEPROM - COMMUNICATION & MEMORY ERROR

Refer o DTC P0600.

The ECM function switches valid for the whole driving cycle are selected in the initialization of the background test and
are made available in the corresponding messages.

An ECM ROM malfunction is detected by using a checksum technigue for verifying data.
Digital data is composed of zeros and ones. A checksum is the total of all ones in a string of data.

By comparing the checksum value with a stored value, a malfunction can be detected.

in case of the EEPROM error, the engine symptoms will occur the running engine stall and the starting impossible.

If the ECM is generated threshold value, the ECM judged this as a fault and DTC is set.

Item Detecting Condition Possible Cause
DTC Strategy e ECM check
Enabte Conditions | e Ignition on

s Case 1:EEPROM - communication error
Threshecld Value + Case 2.EEPROM - calibration error
# Case 3:EEPROM - code word is incorrect or missing

» Case 1: 0 sec « Faulty ECM
Diagnostic Time » Case 2: 0 sec
e Case 3: 0 sec

MIL e Yes
Fuel Limit ® Yesg
Fuel Cut e No

EGR Off +« No




FL-257 _ FUEL SYSTEM

TERMINAL & C

1. Many malfunctions in the electrical system are caused by poor harness and terminais.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure,

5o to "Component Inspection” procedure.

1. Check ECM.
1) Ignition "OFF" & Engine "OFF".
2) Disconnect ECM from vehicle.
3) Substitute with a known-good ECM and check for proper operation.
4} Is the problem corrected?
= ;
P Replace ECM and then go to "Verification of Vehicle Repair procedure.

» Thoroughly check connectors for looseness, poor connection,bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair” procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

'YES
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.
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DTC P0650 | MALFUNCTION INDICATION LAMP(MIL) CONTROL CIRCUIT
MALFUNCTION

Failure diagnosis results are output as diagnosic codes and are displayed on malfuction indicator lamp.

When the diagnostic code output terminal is turned to the ON position,

The MIL is the error lamp demanded by the EOBD for exhaust-relevant errors.

Energizing by the MIL is done under the MIL lamp test is active or a path with the characteristic "MIL blinking” is prelim-
inary entered in the memory. Then the MiL blinks.in case of the engine check failure, the engine check lamp will not itl-

uminates to notify the driver.

ESCRII

If the engine check lamp circuit is generated threshold value, the ECM judged this as a fault and DTC is set.

Item Detecting Condition Possible Cause

DTC Strategy . CirCl:l.i"t ééhtinuity check

” Enable Conditions e Ignition on

- Threshold Value _® Short for eng.ihe check lamp control circuit .« Short to MIL
Diagnostic Time | » 1 sec. control circuit
i « Faulty Bulb
| MIL e No + Faulty ECM
Fuel Limit s No
Fuei Cut s No
EGR Off ¢ No




FL-259 FUEL SYSTEM

Instrument cluster [Connection Information]

engine check lamp 1 ¥P-C Terminal 2 | Engine check lamp power
Fuse Box 2 | ©C230-2 Terminal 29 | Engine check lamp control
Fuse 6 CHELK
104 M15-171 (6) 16 {b15-3 C280-2 | nq Engine chack
-0 e lamp control

[CONNECTOR]
ECM side terminai

— s ¥ ] [ —

nn 3z] a1[aolBidee]z7]ze]2s 9 e 11]s2]1a{14]15]18]12] 18] 1] 2a] 1 3[ea| * | 4 |
A EEE BOE 8|29 30|21 | 22{ 33 24} 35[38] 47 |38} a6] a0 41 | 42] #3!

ar o oea iel1E]1afialiE|11]w| o 47 48] 48] 50{51{52 | s9]s4|55] se|57 | salEe sule1 Jez 3
B|7|6{s|4|z2lz]1 e {ewi70[71 [7e|ra]v4] vs vel+| vl ra]enler
a5 34 a3 2 1
— LS - 7 —J
C230-2 C230-1

1.4 ACTUATION TEST Battery voltage is applied to the engine check lamp by the ECM in
order to notify the driver that the ECM is detecting the DTC.
For checking short in the wire between the fuse (10A) and the ECM,

MIL(ENGINE CHECK?) the START key should be pressed in the scan tool actuation test mode.
And then make sure that the engine check lamp comes ON and stays
DURATION |UNTIL STOP KEY during the "NOW ACTIVATING® indication

HETHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE RUNNING

PRESS [STRT1, IF ¥0U ARE READY ¢
SELECT TEST ITEM USING UP/DOWN KEY

[sTRT | {STOP|

EOBS0-5



DTC TROUBLESHOOTING PROCEDURES FL-260

1.
2.
3,
4,

Many maifunctions in the electrical system are caused by poor harness and terminals.
Faults can alse be caused by interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors fer looseness, poor connection, bending, corrasion, contamination, deterioration, or
damage.

Has a problem been found?
YES

Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Go to ¥ Control Circuit Inspection " procedure.

ki

Ignition "OFF" & Engine "QFF".
Disconnect ECM connector.

Ignition "ON" & Engine "OFF",
Measure veltage between terminal 29 of ECM harness connector and chassis ground.

Spe__cification : Approx. 10.8 ~ 13.0V

B.

28. MIL control

— l M
nﬂn = mém | z]as
2e 123 |32 |2 fRO(D| 1817

ar 3
16151413 (12| (0] 9

_ 38 a4 | m Bl?tE]s|alalz2]1

| —) | N |
EJB50-4

Is the measured voltage within specifications ?

YES
» Go to " Component Inspection " procedure.

P Check for short to battery in control harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure |
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1. Check MIL.
1) Ignition "ON" & Enging "OFF".
2) Disconnect ECM connector.
3) Jump terminal 29 of ECM harness connector and chassis ground with jumper wire.
4} Is the MIL tumed ON ?

YES

P Goto" Check buib " as below.

P Check for short to battery in the signal harness.
Repair as necessary and go to "Verification of Vehicle Repair* procedure.

2. Check Bulb.
1} Ignition "OFF" & Engine "OFF" .
2) Remove Instrument Pane! and then remeve bulb from instrument panel.
3) Apply 12 voltage to the bulb and check that bulb is turned ON.
4) s the bulb turned ON ?

YES

P Substitute with a known-gocd ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to “Verification of Vehicle Repair" procedure.

P Substitute with a known-good bulb and check for proper operation.
If the problem is corrected, replace bulb and then go to "Verification of Vehicle Repair” procedure.

ON EHI

-

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes{DTCs)" mcde and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

"YES
Go to the appiicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES

FL-262

'IDTC P0704 | CLUTCH PEDAL S/W MALFUNCTION

The clutch switch is used to detect gear change and impende engine load signals including de-clwching, first gear, and

initial acceleration. The clutch switch aiso controls cancellation of cruise control.

To prevent engine rpm surging when de-clutching {during gear changes), the ECM adjusts injector operation.

To check the normal signal from the clutch switch, you should check ON signal current data while depressing the clutch

pedal.

Possible Cause

ltem Detecting Condition
DTC Strategy » Signal check
Enable Conditicns | & Vehicle speed > 90 Km/h
_.__'i'mhnreéhold Vélue + No clutch signal
Diagnostic Time s 0 sec.
COMIL e No
Fuel Limit e No
Fuel Cut s No
EGR Off ® No
Fail safe » Cruise control syét.;ém.de.éc.ﬁ;fited

+ Open or short in
power circuit

+ Open in ground
circuit

+ Faulty clutch switch
+ Faulty ECM




FL-263 : FUEL SYSTEM

ECH [Cannection Information]
Clutch switch 4 G07 Body ground Clutch switch ground
1 2 |eoss c230-1 2 C230-1 Terminat 61 Clutch switch signal
" 61  Clutch switch
[CONNECTOR]
Clutch switch Harness slde connector ECM side terminzl
A | r —
|”| 40 {33 | % | [3l31]aclee[z=]zr]es]es B E D B R EE R
1 ad4|za)2z) 21| 20181817 6 --‘..-.,azlﬂnnuuwsesg
I a7 ‘ * ‘ 16151413 [12|11]10] 9 44| 45146] 47|48 |48]50 r'|52 56|57 58
!2 ‘%lmlm] a|rie[s]4]s]z2]+ 63[64] 65| 66{ 67 [saeel7o]71[72[7a[7a]7s]76 77
| S—— f | [ -
C230-2 €230-1

_After the ignition switch on, the clutch switch is OFF signal to
the ECM.

When depressing the clutch pedal, the clutch switch is ON signal
to the ECM.

1.2 CUBRRENT DATA

EMCLUTCH SU.(M/T ONLY)Y

ACCEL.POSITION SENSOR 728.3nV _ To check the normal signal from the clutch switch, you should
COOLANT TEMP. SENSOR 19.3 °C check ON signal current data while depressing the clutch pedal.
EMGINE SPEED 828 rpm
UVEHICI.E- SPEED SENSOR a Knsh (B
FUEL PRESSURE 264.8bar
FUEL PRESS. REGULATOR 15.8 %
EGR ACTUATOR 95.8 %
¥

|FIx }[scen] [FuLL] [ParT ] [6RPH] [HELF]

EO704-3



DTC TROUBLESHOOTING PROCEDURES FL-264

1. Connect scantool te Data Link Cable (DLC).
2.  Monitor " Ciutch Switch " parameter cn the scantool.
FIG 1

1.2 CUBRENT DAT#A

&

ERCLUTCH SU.(MAT ONLY ON

ACCEL.POSITION SENSOR TZB.3mV
COOLANT TEMP. SENSOR 19.3 °C

ENGINE SPEED 820 rpn
VEHICLE SPEED SENSOR a Kn/h | B
FUEL PRESSURE 264, Bbar
FUEL PRESS. REGULATOR 15.8 %

EGR ACTUATOR 95.8 2

T

FIX |[ScEN] |FULL| | PaRT | [GRPH| [HELP|

Fig 1) Normal value when depressing clutch pedal.
is Current data displayed correctly 7

h=
v
P Fault is intermittent caused by poor contact in the sensor's and/or ECM's connector or was repaired and ECM

memaory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrasion, contam-
ination, deterioraticn, or damage, Repair cr replace as necessary and go to "Verification vehicle Repair" procedure-.

P Go to "W/Harness Inspection” procedure.

ERMINAL 8 GONNE N 10

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for fooseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verificaticn of Vehicle Repair' procedure.

Go to " Power Circuit Inspection " procedure.



F1-265 FUEL SYSTEM

Ignition "OFF" & Engine "OFF".

1

2. Disconnect Clutch switch connector,

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 2 of the clutch harness connector and chassis ground.

Specitication : Approx. 11.5¥ ~ 12.5V

[C253]

1. Ground
2. Clutch Switch {12V)

EG?24-5

8. Is the measured voltage within specifications ?

:YES J

P Go to "Ground Circuit Inspection” procedure.

P Check for short fo baitery in contrel harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure .

Ignition "OFF" & Engine "OFF".
2. Disconnect Cluich switch connector.
Measure resistance between terminal 1 of clutch switch harness connector and chassis ground G21.

Specification : Approx. below 12

[C253]

1. Ground
2. Clutch Switch {12V}

= [G21] EO0T04-5



DTC TROUBLESHOOTING PROCEDURES FL-266

4, |s the measured resistance within specifications ?

YES
P Go to "Compenent Inspection” procedure

P Check for open in harness.
Repair as necessary and go to

"Verification of Vehicle Repair” procedure.

4. Check Clutch switch.
1) Ignition "ON" & Engine "OFF".
2) Discennect Clutch switch.

3) Measure continuity between terminat 1 and 2 of clutch switch connector (Te clutch switch connector).
SPECIFICATICNS

Clutch Pedal ON Clutch Pedal OFF

" Continuity (Below 1Q) No continuity (O.L Q)

4) Is the measured resistance within specifications ?

YES

P Substitute with a known-good ECM and check for proper operation. M
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair* grocedure.

P Substitute with a known-good Clutch switch and check for proper operation.
If the problem is corrected, repiace Clutch switch and then go to "Verification of Vehicle Repair” procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enabie conditions in General information.
3. Are any DTCs present ?

YES
Go to the applicable troubleshooting procedure,

System is performing to specification at this time.



FL-267 FUEL SYSTEM

IDTC P1182 | FUEL PRESSURE REGULATOR SHORT

P1182-1

The FPR (Fuel Pressure Regulator) sets the correct pressure in the rail as a function of engine, loadihg and maintains
it at this level. )

If the rail pressure is excessive, the pressure control valve cpens and a portion of the fuel returns from the rait to the fuel
tank via a collector line.

If the rail pressure is too low, the pressure control valve closes and seals off the high pressurestage from the low pres-
sure stage.

In case of the fue! pressure regulator failure, the engine symptoms wilt occur the shut down and the starting impossible-.

item o Detecting Condition Possible Cause

DTC Strategy = Circuit continuity check

Enable Conditions"” _;"Engine run

e - . =1+ Shrt to battery in
| Threshold Value | » Short for fuel pressure regulator circuit. power circuit

+ Shert to battery in
- -— contro! circuit

D.iag.nostic Time |e0.3sec

MIL e Yes « Faulty FPR
Fuel Limit ' e No + Faulty ECM
Fuet Cut | Yes

EGR Off ' o No




DTC TROUBLESHOOTING PROCEDURES FL-268

Resistance 207 ~2.5830at20°C

}» Fuel Pressure Regulator

[Connection Information]

Fusl pressure regulator ECH 1 | €230-2 Terminal 27 Fuel pressure regulator {High)
czo2 £230-2 -
X{z 27 Fuel pressure regulator {High) 2 C230-2 Terminal 28 Fuel pressure regulator {Low)
2 28 Fuel pressure regulator (Low)

[CONNECTOR]
FPR Harness side connector ECM side terminal
[ | —] [
nﬂn & | 7| 8] o ]10]11]12]13]+s]15]18}17]18] 18] 20]21 afz4] =

R 25| 28|27 [ 28] 20| 3031 a5 [us|a7{38|an|10[41[40]aa

A 38 45|26|a7|48]48|50] 51|52 53| 54) 55] 58|57 &1 62 2
53 |64 7 6a|89| v 7| 72|73 74{ 75| 7B) 77 | 7B  7a(AD AT

a5 | a4 | 33 2 |1 |
2

Ha: 15.1 ¥ DT: 1.23m2 FREQ:816.332 HzJ This test should be inspected after depressing the HOLD mode at

. . . the operating range of FPR.
IN: 145.8e AVE:  11.8 ¥ HWAR: 15.5 U The cycle time T becomes shorter while idling and the fuel pressure

REQ: 1.88 KHz  DUTY: 7?7 Z regulatar is opening to allow a large amount fuel to returned to the
T ' PR fuel tank. _
Lo , The cycle time T becoemes longer when accelerating and the fuel
, bpening .~ pressure regulator is closing to allow a small amount fuel to

returned to the fuel tank,
The rail pressure regulator is opening and closing by the ECM duty
control.

Tl

pasition
FPR
closing

position

H oL JE [mEMo] [RECD]| [MENU]

E1182-3



FL-269 . - FUEL SYSTEM

1. Connect scantocl to Data Link Cakle (DLC).
2. Warm up engine to normal operating temperature. _
3. Monitor that " Fuel Pressure and Fuet Pressure Regulator " parameter on the scantool.

FIG1
1.2 CURRENT DATA
i
% [MASS AIR FLOW 477 ng/st
% |ACCEL.POSITION SENSOR  718.5nV
* [ENGINE SPEED 749 rpnm
% [FUEL PRESSURE 278.7har |9
SR FUEL PRESS. REGULATOR
» [EGR ACTUATOR 95.8 %
¥ |[FUEL QUANTITY a ncc
BATTERY YOLTAGE 14.2 V
¥
[F1% | sceN] [FULL] [PART | |GRPH| |HELP |
FIG 2 .
1,3 FLIGHT RECORD
2908, | XFUEL PRESSURE bar | A
1094,
9.8
108.08 | FUEL PRESS. REGULATOR X% m
u\\M
8.8 L J
[LisT}I7-331 [18.6 81 [FIX |[HOME]

Fig 1) Normal value with fuel pressure and pressure regulator at idle.

Fig 2) Normal value with fuel pressure and engine speed while accelerating and decelerating.



DTC TROUBLESHOOTING PROCEDURES | FL-270

Is the Current data displayed correctly ?

YES

P Fault is intermittent caused by poor contact in the sensor's and/or ECM's connector or was repaired and ECM mem-
ory was not cleared, Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or reptace as necessary and go to "Verification vehicle Repair' procedure.

P Go fo "W/Harness Inspection” procedure.

1. Many malfunctions in the elecirical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES

Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Go to " Power Circuit Inspection ™ procedure. | v

tgnition "OFF" & Engine "OFF".

Disconnect Rail Pressure regulator connector.

1.
2.
3. Ignition "ON" & Engine "OFF".
4.

Measure voltage between terminal 1 of the rail pressure regulator hamess connector and chassis ground.

Specification : Approx. 11.5 ~ 13.5V

[£202]

1. Fuel Pressure regutator High
2. Fuel Pressure regufator Low

E1:B2-6



FL-271 FUEL SYSTEM

5. Is the measured voitage within specifications ?
YES

P Go to " Control Circuit Inspection” procedure.

P Check for short to battery in the power harness.

1. Check for short to battery in harness.
1) Ignition "OFF".
2) Disconnect Rail pressure regulator connector.

3) Measure voltage between terminal 2 of rail pressure regulator harness connector and chassis ground.

Specification : Approx. below 1V

[C202}]

1. Fuel Pressure regulator High
2. Fugl Pressure regulator Low

ETT182-7
4) Is the measured voltage within specifications ?

'YES
» Go to " Component Inspection ” procedure,

P Check for short to battery in ground harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.



DTC TROUBLESHOOTING PROCEDURES FL-272

1. Check Rail Pressure Regulator.

1)
2)
3)

Ignition "OFF".
Disconnect Rail Pressure Reguiator.
Measure resistance between terminal 1 and 2 of rail preussure regulator connecor(Component side).

Specification : 2.07 ~ 2.53 Q (20°C)

[C202]

1. Fugl Pressure regulator High
2. Fuel Pressure regulator Low

4)

E1182-8

Is the measured resistance within specifications ?

YES J
» Go to " Check regulating pressure ” as below.

» Substitute with a known-good rail pressure regulator and check for proper operation.
If the problem is corrected, replace rail pressure regulator and then go to "Verification of Vehicle Repair" proc-
edure. -

2. Check regulating pressure.

1)
2)

3)

Ignition "ON" & Engine "ON".

Monitor signal waveform or graph function of current data by connecting scantool at terminal 2 of Rail preuss-
ure reguiator.

Ignition "OFF" then Igintion "ON" before Main relay OFF.
(B w~otE

If Main relay OFF, Monitoring current data is impossible. Because Sensor power is cut and communication
between scantool and ECM is off.

This test should be done without any leakage from injector nozzle, return line and high pressure line.



FL-273 FUEL SYSTEM

SPECIFICATIO

.“écopemeter ' Scéﬁtool o
Voltage for rail pressure sensor at idle keep up 1.2V ~ I Pressure detected by Rail pressure sensor keep up
1.4V. i 250bar at idle.
Then, the voltage will drop to 0.7V at the point of Key off. i Then, Pressure wili drop rapidly upto 100bar at the point
Finally Signal waveform shows that voltage is getting | of key off.
slow down. ' Finally, Graph shows that pressure is gefting slow down.

4) Does the measured pressure drop rapidly upto 100bar after Key OFF ?

YES

P Substitute with a known-good rait pressure regulator and check for proper cperation.
[f the problem is corrected, replace rail pressure reguiator and then go to "Verification of Vehicle Repair* proc-
edure.

P Substitute with a known-goad ECM and check for proper operation.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan too) and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC. *
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

YES
Go to the applicabie troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES

FL-274

|[DTC P1183 | RAIL PRESSURE REGULATOR - OPEN OR SHORT CIRCUIT ]

« Engine run

Detecting Conditicn

Possible Cause

# Circuit continuity check

Threshold Value # Open or Short for fuel pressure regulator circuit
Diagnostic Time ¢ 0.3 sec.
MIL e Yes
Fuel Limit s No
Fuel Cut e Yes
EGR Off » No

* Open or shortin
power circuit

« Open or Short to
ground in control
circuit

+ Faulty FPR

+ Faulty RPS -

* Faulty ECM

Fue! Pressure Regulatorm

Resistance

2.07 ~2.530Q at 20°C

Referto DTC P1182.

Referto DTC P1182.

TERMINAL & CONNECTOR INSPECTION - Eecessscg - -

Referto DTC P1182.



FL-275 FUEL SYSTEM

Ignition "OFF" & Engine "OFF".

1

2. Disconnect Rail Pressure regulator connector.
3. ignition "ON" & Engine "OFF".
4

Measure voltage between terminal 1 of the rail pressure regulator harness connector and chassis ground.

Specification : Approx. 11.5 ~ 13.5V

[c202}

1. Fuel Pressure regulator High
2. Fuel Pressure regulator Low

El1183-6
5. s the measured voltage within specifications ?

YES
» Go to " Ground Circuit Inspection” procedure.

P Check for short to battery in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair procedure.

ih

1. Check for short to battery in harness.
1} lIgnition "OFF".

2) Disconnect Rail pressure regulator connector.

3) Measure voltage between terminal 2 of rail pressure regulator harmess connector and chassis ground.

Specification : infinite B

[C202]

1. Fue! Prassure regulator High
2, Fuel Pressure regulator Low

E£1183-7



DTC TROUBLESHOOTING PROCEDURES FL-276

4} |s the measured voltage within specifications ?
YES
P Goto " Check for open in harness " as below.

P Check for short te ground in ground harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure .

2. Check for open in harness.
1) Ignition "OFF".

2) Disconnect Rail pressure regutator and ECM connector.
3)

Measure registance between terminal 2 of rail pressure regulator harness connector and terminal 28 of ECM
harness connector.

Specification : Approx. below 10

1. Fue! Pressure regulator High
2. Fusl Pressure regulator Low

v
1
“ it = x| 3 |30 ) iT{ 2 (6 ,
24 2242 |20] ] e (17
la?lasl g ]1s]14] 121z t1] o] &
' 35 l BTy | = I A HEIE L
—.J e =
E1183-5
4) Is the measured resistance within specifications 7
YES

P Go to " Component Inspection " procedure.

P Check for open in ground harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.



FL-277 FUEL SYSTEM

1. Check Rail Pressure Regulator.
1) lgnition "OFF™.
2) Disconnect Rait Pressure Regulator.
3) Measure resistance between terminal 1 and 2 of rail preussure regulator connecer{Component side).

Specification : 2.07 ~2.53 O {20°C)

[C202] 1. Fuel Pressure regulator High

2. Fuel Pressure regulator Low

E1tB3-9

4) s the measured resistance within specifications ?

YES ’
» Go to " Check regulating pressure " as below,

P Substitute with a known-good rail pressure regulator and check for proper operation.
If the problem is corrected, replace rail pressure regulator and then go to "Verification of Vehicle Repair' proc-
edure.

2. Check regulating pressure.
1) Ignitien "ON" & Engine "ON".
2} Ignition "OFF" then Igintion "ON" before Main relay OFF.

3) Monitor signal waveform or graph function of current data by connecting scantoot at terminal 2 of Raif preuss-
ure regulator.

) w~otE
if Main relay OFF, Monitoring current data is impossible. Because Sensor power is cut and communicatien
hetween scantool and ECM is off.
This test shouid be done without any leakage from injector nozzie, return line and high pressure line.

Time to pressurize upto 250bar is required as shortly as possible after starting but the time 1o release the pre-
ssure to 100 bar after ignition off is required as quickly as passble. However, time to release the pressure from
100bar to Char is required as siowly as possible. Refer to picturel and 2 as below.



DTC TROUBLESHOOTING PROCEDURES

FL-278

1.2 Current Data

58a.08 | *Rail Pressure bai
250 bar Time to 250 bar
253.8
n.e
188. Rajl Pressyre regulator vafve 4
16.9
8.6 ’l - ———
1.2 Current Data
588.0 | *Rail Pressure bar
Pressure
[El retension
100 bar
B.g
198, B |Rail Pressure regulator valve 4
g.a [ |

Voltage

Pressure

1.4V,

Voltage for rail pressure sensor at idle keep up 1.2V ~

Then, the voitage will drep te 0.7V at the point of Key off.
Finally Signal waveform shows that voltage is getiing
slow down.

Pressure detected by Rail pressure sensor keep up
250bar at idle.

Then, Pressure wiil drep rapidly upto 100bar at the point
of key off.

Finally, Graph shows that pressure is getting slow down.

4} Is the rail pressure data displayed correctly ?

» Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification vehicle Repair" procedure.

¥ Perform Rail Pressure Sensor & Rail Pressure regulator Inspection procedure. For more detail information,
refer to DTC P0192,P0183 and PQ190 for Rail Pressure sensor and DTC P1182,P1183 and P1184 for Rail
Pressure requiator troubleshooting procedure.

Referto DTC P1182.




FL-278

FUEL SYSTEM

IDTC P1184 | RAIL PRESSURE REGULATOR - RANGE/ PERFORMANCE

Refer to DTC P1182.

Refer to DTC P1182.

item

Detecting Condition

Passible Cause

DTC Strategy » Rationality check

Enable Conditions | & After ignition switch OFF in engine running

Threshold Value | » Engine speed > 500rpm within 1.5 sec.

* Faulty Injectors

Diagnostic Time s O sec.

« Faulty FPR

MIL e Yes
Fuet Limit e No
Fuel Cut e Yes
EGR Off » No

+ Faulty ECM

Resistance

Fue! Pressure Regulator

2.07 ~ 2530 at 20°C

Refer to DTC P1182.

E2C5EBAR




DTC TROUBLESHOCTING PROCEDURES FL-280

1. Check signal waveform of injector and Rail pressure regulator.
1) Ignition "ON" & Engine "ON".
2) ignition "OFF".

3) Monitor signal waveform of the injector and rail pressure regulator on the Scantool.

Specification

4) Does injector operate even though ignition is OFF ?
‘YES

» Perform Injectors & Rail Pressure regulator inspection procedure.  For more detail information, refer to DTC
P0261 to P0272 for Injectors. Repair or replace as necessary and Substitute with a known-good ECM and
check for proper operation. If the problem is corrected, replace ECM and then go to "Verification of Vehicle
Repair procedure.

». Thoroughly check connectors for locseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and ge to "Verification vehicie Repair” procedure.

After a repair, it is essential to verify that the fault has been caorrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

YES
Go to the applicable troubleshocting procedure.

System is performing to specification at this time.



FL-281 FUEL SYSTEM

|DTC P1185 | MAXIMUM PRESSURE EXCEEDED

Refer to DTC P1182.

Fuel pressure monitoring is used to detect the troubles and the fuel leakage in high pressure system.

The ECM determines the rail pressure value as a function of the engine’s operating conditions and controls the fuel pr-
essure regulator to ensure that the rail pressure reaches the required value.

Fuel pressure in the fuel line including the pumps and injector are continuously monitored during engine runing.

If the rail pressure is excessive, the fuel pressure regulator opens and a portion of the fuel is returned from the rail to
the fuet tank via a collector line. If the rall pressure is too low, the fue! pressure regulator closes.

The fuet pressure regulator closes. the fuel pressure reguiator is installed in the tail end of high pressure accumulator

In case of the insufficient fuel supply in the fuel line, the engine symptoms will occur a shut down and a starting impos-
sible.

If the fuel pressure monitoring in engine fuel pressure line generates threshold value, the ECM judged this as a fault
and DTC is setl.

Item Detecting Condition Possible Cause

DTC Strategy | « Rationality check
|

Enable Conditions | e Engine run {above 670 rpm}
Threshold Value * Rail pressure > 1450 bar (Maximum pressure exceed)  Faulty RPS
Diagnostic Time s 0.24 sec. + Faulty FPR
MiL e Yes + Faulty ECM
Fuel Limit = Yes
Fuel Cut ;e Yes

EGR Off e No




DTC TROUBLESHOOTING PROCEDURES FL-282

Rail Pressure i
- Engine idle state [ Fully 'acceieration {(100%:}
Rail Pressure 220 ~ 320 bar (22 ~ 32 Mpa) 1500 bar (150 Mpa)
o Signal Voitage Below 1.7V © Approx. 4.5V |

[Connection Information]}

Fuel pressure regutator ECH
502 €230-1 G202 Fuel pressure regulator
@ 27 Fuet pressure regulater (High) 1 C230-2 Terminal 27 Fuel pressure regulator {High)
z 28 Fuel pressure regulator (Low) 2 | G230-2 Terminal 26 Fuel pressure regulator (Low)
C
5 203 11 Fuel pressurs sensor ground ©202 Fuel pressure ssnsor
r i £230-2 Terminal 9 Fuel pressure sensor power
I 9 Fuel pressure sensor power
) 2 | €230-2Terminal 10 Fuel pressure sensor signal
= 5 10 Fuel pressure sensor signal
3| £230-2 Tarminal 11 Fuel prassure sensor ground
Fue! pressure sensor

[CONNECTOR]
FPR and RPS Harness side connector ECM side terminal ’

-
@
o
o
1]

t2[1a]14[18]16]17] 1819 [20[21 [222a]24] ©
4 )27 ]2a]2u|30]31 a|a7 38|33 4041} azas
& e 3 45461 47]48| 4950|5152 | 53| 54| 55| 58|57 IEZ 3
AR A TS
35 a4 35 ] w-?ﬁ&&gﬂiﬂ?2?374?5?8???8?930'81 2 : |
L — —
C23p.2 C230-1

CH A: 4.2 UV DT:429.AAnS FREQ: 2.38 Hz This test should be inspected after depressing the HOLD mode from
run after the sudden acceleration.

RPS signal voltage is less than 1V to over 4.5V.

The waveform patiern become increasing upward rapidly when the
engine speed increases

Fuil aceeleration

3
1
1
F
!
P
I
I
F
b
|
|
|
|

Idle state .

3
|
I
L
I
I
I
I

Zoom 1x

Nt B
__5%Y [zoon) [MEMO} [RECD | [MENU]

Et185-3




FUEL SYSTEM

1. Connect scantoct to Data Link Cable (DLC).

2. Warm up engine to normal operating temperature.
3. Monitor that " Fuel Pressure and Fuel Pressure Regulator " parameter on the scantoot.

FIG 1
1.2 CURBENT DATA
A
e FUEL PRESSURE - 276.8bar
*¥ |[FUEL PRESS. REGULATOR 16.7 %
INT.AIR TEMP, SNSR 2R.4 °C -
ACCEL.POSITION SENSOR 9.8 %
ACCEL.POSITION SENSOR  713.6mU
COOLANT TENMP. SENSOR 78.8 °C
ENGINE SPEED 731 rpn
VEHICLE SPEED SENSOR ] Kn’h
¥
FIX | [SCEN] [FULL] [PART | [GRPH| [HELP |
FIG 2
1.3 FLIGHT RECORD '
5868 | XENGINE SPEED rpr | A
/\/\/\
8 \\“n/; .
2888. | FUEL PRESSURE bar
1333. N__j/
8.8 L]
[LIST|C(T-381 [11.8 81  [FIY | [HOME]

Fig 1} Normal value with fuel pressure and pressure regulator at idle.

Fig 2) Normal value with fuel pressure and engine speed whife accelerating and decelerating.

is the Current data displayed correctly ?

‘YES:

» Fault is intermittent caused by poor contact in the sensor’s and/or ECM's connector or was repaired and ECM mem-

ory was not cleared. Thoroughly check connectors for [ooseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

P Go to "WiHarness Inspection” procedure.



DTC TROUBLESHOOTING PROCEDURES FL-284

1. Check Rall pressure.

1) Ignition "ON" & Engine "ON".
2) Ignition "OFF" then Igintion "ON" before Main relay OFF.

3y  Monitor signat waveform cr graph function of current data by connecting scantool at terminal 2 of Rail preuss-
ure regulator. : :

(1 w~ote
If Main relay OFF, Monitoring current data is impossible. Because Sensor power is cut and communication
between scantool and ECM is off.
This test should be done without any leakage from injector nozzie, return line and high pressure line.

Time to pressurize upto 250bar is required as shortly as possible after starting but the time to retease the pre-
ssure to 100 bar after ignition off is required as quickly as passbie. However, time to release the pressure from
100bar to Obar is required as slowly as possible. Refer to picture1 and 2 as below.

1.2 Current Data
¥ Rai Pressure Bar

586.8

| [Timeto2s0b ¥
i ar
250 bar me fo .
A.a
100.8 | Rail Pressure requlator valve 7z
16.9

8.8 o

1.2 Current Data
¥ Rail Pressure bar

Pressure
retension

N
100 bar
a.a F\\

108.8 |Rail Pressur eregulator valve

'

.8 [ |\

SPECIFICATION

Voitage Pressure

| keep up with 1.2V ~ 1.4V,
Then, the voitage will be drop to 0.7V at the point of Key
off.

Finally Voltage is getting slowly down

| Valtage from rail pressure sensor at idle is required to

i Pressure detected by Rail pressure sensor is required fo
. keep up with 250bar at idle.

* Then, Pressure will be drop rapidly upto 100bar at the

. point of key off,

_Finally, Pressure is getting slowly down




FL-285 FUEL SYSTEM

4) s the rail pressure data displayed correctly ?

YES

P Thoroughly check connectors for looseness, poar connection, bending, corrasion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

» Perform Rail Pressure Sensor & Rail Pressure regulater inspection procedure. For more detail information,
refer to DTC P0O192,P0193 and PD190 for Rail Pressure sensor and DTC P1182,P1183 and P1184 for Rail
Pressure regulator troubleshooting procedure.

Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

Refer to DTC P1182.



DTC TROUBLESHOOTING PROCEDURES FL-286

DTC P1186 | FUEL PRESSURE MONITORING - MINIMUM PRESSURE AT ENGINE
SPEED TOO LOW

Refer to DTC P1182.

Refer to DTC P1182.

If the fuel pressure monitoring in engine fuel pressure line generates thresheld value, the ECM judged this as a fault
and DTC is set.

P ltemn o Detecting Condition Possible Cause

| DTC Strategy » Rationality check

o Case 1: 0 < Engine speed < 2400 rpm
¢ Case 2: Engine speed > 2800 rpm

Enable Conditions .
« Faulty Fuel filter

¢ Case 1: Rail pressure < 120 bar + Faulty Electric fuel
Threshold Value ¢ Case 2: Rail pressure < 200 bar pump
{Governor deviation at the high engine speed) = Fauity Injector
+ Faulty FPR
Diagnostic Time ¢ 0.0012 sec. + Faulty RPS
MIL e Yes * Faulty ECM
Fuel Limit s Yes
Fuel Cut » Yes
EGR Off s No

Rail Pressure
Engine idle staté” h Fully acceleration (100%)
Rai} Pressure 220 ~ 320 bar {22 ~ 32 Mpa) 1500 bar (150 Mpa)
Signal Voltage Below 1.7V Approx. 4.5V

Refer to DTC P1182.

Refer to DTC P1182.



FL-287 FUEL SYSTEM

MONITOR

S

Refer to DTC P1182.

Refer to DTC P1182.

Refer io DTC P1182.

Refer to DTC P1182.



DTC TROUBLESHOOTING PROCEDURES

FL-288

IDTC P1187 | FUEL PRESSURE MONITORING - REGULATOR VALVE STICK

Refer to DTC P1182.

If the fuel pressure monitoring in engine fuel pressure line generates threshold value, the ECM judged this as a fauit
and DTC is set.

ltem

Detecting Condition

Possible Cause

PTC Strategy

s Rationality check

Enabie Conditions

& Engine run (above 870 rpm)

e Fuel rail regulator duty ratio < 10% and rail pressure > 250 bar

Threshold Value as against actual target rail pressure value. » Faulty FPR
: Iy «-Faulty RPS
| Diagnostic Time | & 1 sec. - Faulty ECM
MIL e Yes
Fuel Limit e Yes
Fuel Cut s Yes
EGR Off » No

Rail Pressure

Engine idle state

Fuliy acceleration (100%)

Rail Pressure

220 ~ 320 bar (22 ~ 32 Mpa)

1500 bar (150 Mpa)

S”ignéf'\)b'l.tage

Below 1.7V

Approx. 4.5V

Refer to DTC P1182.

MONITOR SCANTOOL DATA " - €8ei02ED

Refer to DTC P1182.
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1. Check Rail pressure.

1) Ignition "ON" & Engine "ON",

2) Ignition "OFF" then Igintion "ON" before Main relay OFf.
3) Monitor signal waveform or graph function of current data by connecting scantoo! at terminai 2 of Rail preuss-

ure regulator.
(1 w~ore

If Main relay OFF, Monitoring current data is impossible. Because Sensor power is cut and communication

between scantool and ECM is off.

This test should be done without any leakage from injector nozzle, return line and high pressure fine.

Time to pressurize upto 250bar is required as shortly as possible after starting but the time to release the pre-
ssure to 100 bar after ignition off is required as quickly as passble. However, time to release the pressure from
100bar to Obar is required as slowly as possible. Refer to picture1 and 2 as below.

1.2 Current Data

508.8 | > Raj Pressure bar
250 bar Time to 250 bar
293.8 e
a.a
188,80 | Rail Pressure regulator valve %

8.8 [

1.2 Current Data

588.8 | ¥ Rail Prassure bar
Prassure

E retension
100 bar
A.o

198. 08 |Rail Pressur eregulator valve P

a.a [ \

SPECIFICATION

Voitage

Pressure

Voltage from rail pressure sensor at idléuig requ;red to
keep up with 1.2V ~ 1.4V,

Then, the voltage will be drop to ¢.7V at the point of Key
off.

Finally Voltage is getting siowly down

Pressure detected by Rail pressure sensor is required to
keep up with 250bar at idle.

Then, Pressure will be drop rapidly upto 100bar at the
peint of key off.

Finally, Pressure is getting slowly down
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4} s the rail pressure data displayed correctly ?

s YES

P Theroughly check connectors for looseness, poor connection, bending, corresion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

» Perform Rail Pressure Sensor & Rail Pressure regulator Inspection procedure. For more detall information,
refer to DTC PO192, P0193 and P0190 for Rail Pressure sensor and DTC P1182,P1183 and P1184 for Rail
Pressure regulator troubleshooting procedure.

Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

Refer to DTC P1182.



FL-291

FUEL SYSTEM

IDTC P1188 | FUEL PRESSURE MONITORING - LEAKAGE

Refer to DTC P1182,

If the fuel pressure monitoring in engine fuel pressure line generates threshold value, the ECM judged this as a fault

and DTC is set.

ltem Detecting Condition Possible Cause
DTC Strategy » Rationality check
Enable Conditions | # Engine run (above 670 rpm)
» Fuel rail regulator duty ratio 79% and rail pressure < 250 baras |+ Fauity Fue! filter
Threshold Value against actual target rail pressure value (Fuel pessure regulator » Faulty Electric fuel
leakage). pump’
Diagnostic Time + 1 sec. . E:ﬂ;g Plj:,eé:tor
MIL * Yes » Faulty ECM
Fuel Limit ® Yes
Fuel Cut s Yes
EGR Off * No

Rail Pressure

Engine idle state

Fully acceleration (100%)

Rail Pressure

220 ~ 320 bar (22 ~ 32 Mpa)

| Signal Voltage

Below 1.7V

1500 bar (150 Mpa)
Approx. 4.5V

Referto DTC P1182.

MONITOR SCANTOOL DATA . EpoEsg. ~ . = e

Referto DTC P1182.
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TON.... - E4CSDCCI. -

1. Many malfunctions in the electrical system are caused by poor harness and terminais.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for icoseness, poor connection, bending, corresion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
Repair as necessary and go to "Verification of Vehicle Repair”" procedure.

Go to " Component Inspection " procedure.

1. Check Rail pressure.

1) Ignition "ON" & Engine "ON",
2) Ignition "OFF" then Igintion "ON" before Main refay OFF.
3) Monitor signal waveform or graph function of current data by connecting scantoo! at terminal 2 of Rall preuss-
ure regulater.
iy w~ote

If Main relay OFF, Monitaring current data is impossible. Because Sensor power is dut and communication
between scantoct and ECM is off.

This test should be done without any leakage from injector nozzle, return line and high pressure line.

Time to pressurize upte 2560bar is required as shortly as possible after starting but the time to release the pre-
ssure t¢ 100 bar after ignition off is required as quickly as passble. However, time to release the pressure from
10Char to Obar is required as slowly as possible. Refer to picturet and 2 as below.

v

1.2 Current Data
588. * Raj Pressure bar
-

e i
Time {o 250 bar

250 bar

N

188. 8 | Rail Pressure regulator valve

8.8 o
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1.2 Current Data
588.8 | ¥ Rail Pressure bar
Prassure

retension

5.5 |
100 bar
8.8 L

188. 8 |Rait Pressur eregulator valve

&

a8 [

SPECIFICATION

Voltage

Pressure

Voltage from rail pressure sensor at idle is required to
keep up with 1.2V ~ 1.4V,

Then, the voltage will be drop to 0.7V at the point of Key
off.

Pressure detected by Rall pressure sensor is required to
keep up with 250bar af idle,

Then, Pressure will be drop rapidly upto 100bar at the
paint of key off.

Finally, Pressure is getting slowly down.

4) s the rail pressure data displayed correctly ?

v

I Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

. NO |

b Perform Fuei Pump relay, Injectors, Rail Pressure Sensor and Rail Pressure regulator inspection procedu-
re. For more detail information, refer to DTC P0232 and P0231 for Fuel pump relay, P0261~0272 for injectors
P0192,P0193 and P0190 for Rail Pressure senscr and BTC P1182,P1183 and P1184 for Rail Pressure regu-
lator troubleshooting procedure.

Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

ION/OF VEHICLE RE

Refer to DTC P1182.
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DTC P1189 | FUEL PRESSURE MONITORING - GOVERNOR DEVIATION AT ENGINE
SPEED TOO HIGH

{f the fuel pressure menitoring in engine fuel pressure line generates threshold value, the ECM judged this as a fault
and DTC is set.

! item Detecting Condition . Possible Cause
DTC Strategy ' » Rationality check
Enable Conditions . e Eng.f-n_e Ir_un (aboﬁé 670 rpm} Egﬁ:g EiL;E:t:iléefL el
& Rail pressure < 250 bar as against actual target rail pressure pump
Threshold Value | alue (Minimum pressure at the low engine speed). * Faulty Injector
. — * Faulty High
Biagnostic Time s 0.002 sec. pressure pump
MIL e Yes « Faulty FPR
Fuel Limit * Yes * Faulty ECM
Fuel Cut * Yes
EGR Off s No

Rail Pressure

Engine idle state Fully acceleration (100%)
Rail Pressure _ 220 ~ 320 bar (22 ~ 32 Mpa) 1560 bar {150 Mpa)
Signal Voltage Below 1.7V Approx. 4.5V
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‘SCHEMATIC'DIAGRAM . :E988168C oo o 707

Refer to DTC P1182.

ORM - "ECAF6CFF

1. Many malfunctions in the electrical system are caused by poor hamness and terminals.
Fauits can also be caused by interference from cther electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem heen found?

-YES-
Repair as necessary and go to "Verification of Vehicle Repair” procedure.
Go to " Component Inspection " procedure.

comp

1. Check Rail pressure.
1y Ignition "ON" & Engine "ON".
2) Ignition "OFF" then Igintion "ON" before Main relay OFF.

3) Monitor signal waveform or graph function of current data by connecting scantool at terminal 2 of Raif preuss-
ure regulator.

UL NOTE
If Main relay OFF, Monitoring current data is impossible. Because Sensor power is cut and communication

between scantool and ECM is off.
This test should be done without any Ieakage from injector nozzle, return line and high pressure line.
Time to pressurize upto 250bar is required as shortly as possible after starting but the time to release the pre-

ssure to 100 bar after ignition off is required as quickly as passble. However, time to release the pressure from
100bar to Obar is required as slowly as possible. Refer to picture and 2 as below.
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1.2 Current Data
588.8 | * Aaj Pressure bar

> 50
050 bar | Time to 250 bar
253.8
8.a |
188. 8 { Rail Pressure regulator valve %

8.0 [————

1.2 Current Data

5A8. * Rail Pressure bar
Pressure

[E ratension
100 bar
8.4
188. 8 |Rail Pressur eragulator valve

B.8 [ \ J

SPECIFICATION

N

Vd.llfége Pressure
Voltage from rail pressure sensor at idle is required to Pressure detected by Rait pressure senscr is required to
keep up with 1.2V ~ 1.4V, keep up with 250bar at idle.
Then, the voltage will be drop to 0.7V at the point of Key Then, Pressure wilt be drop rapidly upto 100bar at the
off. point of key off.
Finally Voltage is gefting slowly down Finally, Pressure is getting slowly down.

4} Is the rail pressure data displayed carrectly ?

P Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicie Repair” procedure.

P Perform Fuel Pump relay, Injectars, Rail Pressure Sensor and Rait Pressure reguiator Inspection procedu-
re. For mere detail information, refer to DTC P0232 and P0231 for Fuel pump relay, P0261~0272 for injectors
P0192,P0193 and PO190 for Rail Pressure sensor and DTC P1182,P1183 and P1184 for Rail Pressure regu-
lator troubleshooting procedure.

Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.
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After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" made and then clear DTC.
Operate the vehicle within DTC Enable conditions in General information.
Are any DTCs present ?

YES

Go to the applicable troublesheooting procedure.

“NO

System is performing to specification at this time,
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[DTC P1190 | INTAKE THROTTLE ACTUATOR - OPEN OR SHORT CIRCUIT

KFQE a1

By actuating of flaps in the intake passage the passage at the inlet valve of the cylinder can be nalrrowed.'

This reduces the air flow. The flaps in the intake passage are controlled by the intake throttle acfuator.

Calculation of the duty cycle for the inlet passage shut-off can switched on and cff by the function switch of the inlet pa-
ssage shut off.

if the engine speed and the demand quantity + low idle governor exceed certain thresholds, also the MAFS signal must
be above a threshold. If this is not the case, the error "flap blocked closed" is recognized.

if the engine speed and the control duty cycle exceed certain thresholds, the digital switch of the inlet passage shut off
must be actuated. If it is, the error flap blocked open is recognized.

In case of the throttle actuator stuck, the engine symptoms will occur a running engine stall and a starting impossible.

If the signal generates threshold value, the ECM judged this as a fault and DTC is set.
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DTC DETECTING CONDITION - ereeaccz.
- llem ' | Detecting Condition Possible Cause
: DTC Strategy » Circuit continuity check
Enable Conditions Engine run » Open of shortin
Threshold Value e Open or short for relay control circuit power circuit
I « Open of short in
~ Diagnostic Time e 0.48 sec. “control circuit
| MIL e No " « Fauity throttie
Fuel Limit Ca NO actuator
Fuel Cut & No + Faulty ECM

EGR Off + Yes

[Connection Information)
Intake throttle .
actuator Control refay power (12V) 1 223 Terminal 14 Contro! relay power
. C261 ECH 2 | ©230-1 Terminal 18 Intake throttle actuatar control
18 intake throttle actuator control
L]
[CONNECTOR]
Fuel pump relay harness side connec ECM side terminal
— a1  —1 ]
nﬂﬂ 32{31|30|29328 | 2726|256 51729 1o|11j12}t3]14]15]18]{17) k8 18] 20]21 S
2aiea| 2221 2p18 187 25)26|2V (2P ap|5a| 2418536 37|38 41]a2jd3
a7 | 8 16715 14h18 1z [11fiol 9 44]45148(47 1|62}53 54|58 £2 3
5 a4 | 33 B|7(€l5]a|3)2]1 63|64 |65 86167 |sa|ea| 7ol 71] 72| Ta| 74| 7e 7R v | ¥E| TS 20 (&1 2|1l
| CJL3d | L.J
C230-2 c230-1

E1180-2
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ehpacear

H a: 13.4 U DT: 1.348 FREQ: B.75 Hg This test should be inspected after depressing the HOLED mode at the

operating range of the throttle actuator.
IN:-831.9nU AVE: 12.8 U HAX: 14.2V Tﬂe timegT be?:omes shorter when the throttle actuaator is opened
REQ: 8.81 Hz DUTY: 94 X% increasingly.
. This waveform is funtion to diagnosis the intake throttle actuator rather
S than operaie, or 50 the intake throttle actuator is not operated actually

at engine running.

T

1
1
‘__I
p i
'
b
I
I
I
I
1
1

. operating . actuator
b range . closed
¢ position
Zoom 1x :

o] [xca] [

1. Connect scantool to Data Link Cable {DLC).

2. Warm up engine to ncrmal operating temperature.

3. Monitor that " intake Throttle Actuator " parameter on the scantocl.

FIG 1
1.2 CURRENT DATA
'Y

% |[ENGINE SPEED B16 rpn

% |[EGR ACTUATOR 5.8 X%

E 3 INLET THROTTLE ACTU. %

% |BAROMETRIC PRESS.SNSR 769 nnmHg | g
VEHICLE SPEED SENSOR a Kn-h
FUEL PRESSURE 267.7bar
FUEL PRESS. REGULATOR 15.9 %

FUEL TEMP.SENSOR 23.6 °C
A
[FI%® | [scBN| [FULL| [PART | [GRPH] [HELP]
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FIG 2

1.3 FLIGHT RECORD
5aP8 | *ENGINE SPEED rpm F

Z08.0 | INLET THROTTLE ACTU. %

6.8 ¥
fLysrjrr-711 123.4 81  [Fix | [HOHE]

Fig 1) Normal value with intake throttle actuator at idle.

Fig 2) Mormal value with intake throttle actuator and engine speed while accelerating and decelerating.

15 the Current data displayed correctly ?

P Faultis intermittent caused by poor contact in the sensor's and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go te "Verification of Vehicle Repair” procedure.

P Go to "W/Harness inspection” procedure.
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1. Many maifunctions in the electrical system are caused by poor harness and terminals.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

Go to " Power Circuit Inspection ™ procedure.

POWER CIRC

1. Check for short in harness
1} Ignition "OFF".
2} Disconnect MAF sensor connector,
3) Ignition "ON" & Engine "OFF".
4) Measure voltage between terminal "2" of the sensor harness connector and chassis ground,

Specification : 4.8V ~ 5.1V v
[C-231}

1.MAFS Signal
2.MAFS Power
3.8ensor Ground
4161
5.1ATS Signal

i

- E0100-7

9) Is the measured voltage within specifications ?

P Go to "Component Inspection” procedure.

P Check for short to battery or ground in the MAFS power harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.



FUEL SYSTEM

1. Check for short to battery in harness.
1)} lgnition "OFF".
2) Disconnect throitie acutator connector.
3) Ignition " ON" & Engine " OFF".

4) Measure voltage between terminal 2 of the throttle actuator harness connector and chassis ground.

‘Specification : Approx. below 1V

[C261]

1. Power
2. Throtlle actuator control

|
I
= £1130--7

5} s the measured voltage within specificaitons 7 :

YES.
b Go to " Check for short to ground in harness " as below.

P Check for short to battery in controf harness.
Repair as necessary and go to "Verification of Vehicle Repair™ procedure.

2. Check for short to ground in harness.
1) Ignition "OFF",
2} Disconnect throttle acutator connector,

3) Measure voltage between terminat 2 of the throttle actuator harness connector and chassis ground.

Specification : Infinite

[C261}

1. Power
2. Throtlle actuator conirol

E1180-8
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4) |Is the measured resistance within specifications ?
 YES

P Go to " Check for open in harness " as below.

» Check for short to ground in control harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure .

3. Check for open in harness.
1) Ignition "OFF" & Engine "OFF".
2) Disconnect Throttle actuatcr and ECM connecior.

3) Measure resistance between terminal 2 of the sensor harness connector and ECM{(37) harenss connector.

Specification : Approx. below ‘1.1.')

[C261]

1. Power
2. Throttle actuator control

ARAH

I 2 1 N R {55 5] s
23 B B AR

E[Ew=
&
n
)

1] v
7 pufo|rafii]rzpiafra]s ul:vﬁw 71127 ] 2| ?
aler 3ol [ 2e [ 1] 30 | 7o [} et |42 3 ]
]
W

— o E1190-9

4) Is the measued resistance within specifications ?
YES
P Go to "Compenent inspection” procedure.

» Check for open in harness.
Repair as necessary and go to "Verification of of Vehicle Repair” procedure .
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COMPONENT INSPECTION  Eesesors. = ©

1. Check Throttle actuator.
1} lgnition "OFF".
2} Disconnect Throttle actuator.

3) Measure resistance between terminal 1 and 2 of throttle actuator connecor(Component side).

Specification : 14 ~ 17 Q ( 20°C)

[C261]

1. Power
2. Throttle actuator control

E1180-10

4} s the measued resistance within specifications ?

YES ’
P Go to "Check Throttle Actuator Operation” as below.

P Substitute with a known-good throttle actuator and check for proper operation.
If the problem is corrected, replace throttle actuator and then go to "Verification of Vehicle Repair” procedure

2. Check Throttle actuator Operation.
1} igniticn "ON" & Engine "ON".
2) Check that operating duty of throttie actuater is around 5% at idle.
3} Check that vaccum is felt after disconnecting vaccum hose from throttle actuator valve.
4) Check that vaccum is felt at the moment after ignition off.
SPECIFICATION

[ | Operating Duty of Throttle actuator : 5% Operating Duty of Throttle actuator : 95%

| No vaccum (Close valve) Vaccum {Open valve)

5) s the vaccum felt according to the operating duty of throttle actuator ?

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

P Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination. deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure |
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After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and sefect "Diagnostic Trouble Codes{DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.
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DTC P1300 | CAM/ENGINE SPEED SENSOR - SYNCHRONIZATION ERROR
(CKPICMP PLAUSIBILITY)

The crankshaft angular sensor detects and counts the teeth on the crankshaft and provides ECM with the information on
the current positicn of crank angle and cylinder. This signal is fed to ECM to be used to determine the engine speed
and adjust the fuel injection timing. The camshaft position sensor detects the teeth target wheel and provides ECM with
the information on the current position of piston and cylinder.

This signal is fed 1o ECM to be used {o determine the sequence of fuel injection.

In case of the the crankshaft angular sensor or the camshaft position senser failure, the engine symptoms will occur
a running engine stall, staring impossible and rough idle with noise.

e A

If the CMP signal and the CKP signal is qut of aliowed limits, the ECM judged this as a fault and DTC is set.
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ftem Detecting Conditicn Possib.le.Caus"é
DTC Strategy & Signat check + Open or shert in
power circuit
+ Short to ground in
Enable Conditions  * « Engine run signai circuit
. - - . : + Open in ground
Threshoid Value ¢ CMP signal and CKP signal are abnormal correlatively circuit
Diagnostic Time e ( sec, « Faulty Dov;e[ Pin
MIL * No + Faulty CKP
Fuel Limit s No « Faulty ECM
Fuel Cut s Yes
EGR Off e No

~ CKP
Resistance B6C £ 10% Q at 20°C

{Connection information}
CMP ECK
3 c2ln C230-2 1 C223 Terminal 17 Control relay power
23 Sensor ground
2 22 CMP sensar signal 2 C230-2 Terminal 22 | CMP sensor signal
1 —_—l 3 C230-2 Terminal 23 | CMP sensor ground
From cortrol refay {12V
[CONNECTOR]
CMP Harness side connector ECM side terminal
— [ St S | — [ —
R O Y R BN B B B S s [io[11z[as]sa]as[a6] 17 98] 8] 20] =1 5 | 4 l
24|22 21| 2ona 18{17 7|28 29|30{21 35| 3613738 39| 40{ 41| dzi a3
137‘35| 18f1s{14f1apz11pin] o [HED 51 NEEEE 1|52 ‘al
as | s | B AOEIRE 6a[8a|70)71(72]73]74]| 75|78 77| 78 2’] |
T L/ —J L J
CMP (C210) Ca30-2 C230-1

E1300-2
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CH A= 4.A U DT:  7.58mS CH B:-229.6mY CH A: 4.5 U DT:  5.58nS FREQ:117.65 H
ToTDG i 1issth=5" E
- WWMW I I - E‘ IIJ . . . ‘ I I_¥'
ckp o . | BToC 102
o | BTG 108 - - .
cmP N | Do b - L
- Ao - g - LA gab:15=+
Zoom 1% ' . Zoom Ix :
IR [zoon] EINY [nEno] |RECD| [HEND | | %Y [zoon| REMEEY [mEno] [RECD] [mENU|

The given data is the normal waveform of the crankshatt position sensor (CKPS) and the Camshaft position sensor (CMPS).
The CKP sinusocidal signat generates continugsly except 2 missing teeth.

but the CMP squre waveform signal is output even when the CMP sensor meets the dowel pin of camshatt.

If the waveform pattern becomes distorted or generated no signal white cranking or idling, replace the CKP or the CMP.

1. Connect scantool to Data Link Cable (DLC).
2. Warm up engine to normal operating temperature.
3. Monitor "Acceleration Position Sensor & Engine Speed” parameter on the scantool .

FIG 1
1.3 FLIGHT RECORD
5498. | ACCEL.POSITION SENSOR mU A
.68
§898 | ENGINE SPEED rpm | B
. K/
a v
[LIST|LT-281 [8.7 S1 [F1x_| [HOME]

Fig 1) APS signal and engine speed increase when depressing accel pedal.
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1
2.
3
4

Is the Current data displayed correctly ?
YES
Fault is intermittent caused by poor contact in the sensor's and/or ECM’s connecter or was repaired and ECM memory

was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, det-
erioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair' procedure.

P Go to "W/Harness Inspection” procedure.

Many malfunctions in the electrical system are caused by poor harness and terminals..
Faufts can also be caused by interference from other electrical sysiems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?
YES.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Go to "Power Circuit Inspection” precedure. ]

Ignition "OFF" & Enging "OFF".

Disconnect CMP sensor connector.

Ignition "ON" & Engine "OFF",

Measure voltage between terminal 1 of the sensor harness connector and chassis ground.

Specification : Approx. B+

=C210>

1. Sensor Power
(12V)

2. Sensor Signal
(4.8V)

3. Sensor Ground
(0V)

E1300-5
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5. Is the measured voltage within specifications ?
YES
> o to "Signal Circuit Inspection” procedure.

P Check for open or short in power harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

LCIRCU

1. lgnition "OFF" & Engine "OFF",

2. Disconnect CMP sensor connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 2 of the sensor harness connector and chassis ground.

Specification * Approx. 5V

<C210> 1. Sansor Power

{12v)

2. Sensor Signal
{4.8V)

3. Sensor Graund
{0V}

E1300-E

5. s the measured voltage within specifications ?
'YES
» Go to "Ground Circuit Inspeciton” procedure.

B Check for open or short in harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure,
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1. Ignition "OFF" & Engine "OFF".
Disconnect CMPS and ECM connector.

Measure resistance between terminal 3 of the sensor harness connector and terminal 23 of ECM harness connect-
or.

Specification : Approx. below 1Q

<C210> 1. Sensar Power
(12V)

2. Senscr Signal
{4.8V)

3. Sensor Ground
(ov)

£230-2

40| 3 | e = ” B ER ER EAED

E
a7 Z
5

=11~
| ——

#1|=20{1=]rafi7

| —

4. Is the measured resistance within specifications ?

YES -
P Go to "Compenent Inspection” procedure. ’

P Check for open in harness.
Repair as necessary and ge to "Verificaticn of Vehicle Repair” procedure.

1. Check Dowel Pin
1) lgnition "OFF" & Engine "OFF".
2) Remove CMPS.
3} Visually check that Dowel Pin is Q.K through the installation hole for CMPS.
4) ls the Phase on the camshaft O.K ?

P Go to "Check CMPS" as below.

P Check Dowel Pin on Camshaft for deterioration or damage.
Replace Camshaft as necessary and go to "Verification of Vehicle Repair” procedure.

2. Check CMPS
1) lignition "OFF" & Engine "OFF".
2) Remove CMPS and then connect CMPS connector to CMPS.
3) ignition "ON" & Engine "OFF",
4) Move a metal on the detecting edge of CMPS with monitoring signa!l waveform.
5) s the signal waveform displayed ?



EL-313 FUEL SYSTEM

YES

» Substitute with a known-good ECM and check for proper operation. If the problem is corrected, replace
ECM and then go to "Verification of Vehicle Repair” procedure.

» Substitute with a known-good CMPS and check for proper operation. If the problem is corrected, replace
CMPS and then go to "Verification of Vehicle Repair" pracedure.

TION OF VEE EP. o=

VEF

After a repair, it is essential to verify that the fault has been correcied.

Conmect scan tool and select "Diagnostic Trouble Codes(DTCs}"* mode and then clear DTC.
2. Dperate the vehicle within DTC Enabie conditions in General information.
3. Areany DTCs present 7

Go to the apolicable troubleshooting procedure.
' NO'|

System is performing to specification at this time.




DTC TROUBLESHOOTING PROCEDURES FL-314

[DTC P1321 | GLOW INDICATOR LAMP SHORT

L]

The giow indicator lamp is used to notify the driver when the glow plug is in aperation. The glow indicator lamp are shut
off when the battery voltage is low. The duration of preheating and illumination of glow indicatordamp are entirely cont-
rolted by the injection computer depending on the engine operating conditions.

Preheating begins as soon as the igniticn is switched on. Postheating consists of alternately suppilying the preheating
resistors after the engine has been started. But preheating warning lamp is not illuminated during preheating.

All glow phases except the pre and the stari-ready giow are switched off at engine off.

And then the glow indicater lamp is illuminated for at least the time during the pre-glow and start-ready phase by the
ECM.

If the glow indicator lamp circuit generates threshold value, the ECM judged this as a fault and DTC is set.

ftem Detecting Condition Poessible Cause

DTC Strategy e Circuit continuity check

Enabie Conditions | » ignition on

Threshold Value | » Short for glow indicator lamp control circuit » Open or short in
. —_— lamp control circuit
Diagnostic Time s 2 sec. * Fuse
MIL s No » Faulty bulb
Fuel Limit ;& No + Faulty ECM
Fuel Cut “s No '

EGR Off . No




FUEL SYSTEM

Instrument clustar [Connection Information]
glow indicator lamp

1 I¥P-C Terminal 2 Glow indicator lamp power

2 C230-2 Terminai 30 | Glow indicator lamp control

Fuse B
10A N
M15-1§1 & § 2 |M15-1 C230-2 Glow indicator
7

TR 30 \amp control

[CONNECTOR]
ECM side terminal

o
nﬂ [aa] 5 {1 eu] 8] 27]es 25
2423|2221 20f15 |0} 17
il 16[18]14]13]12] 11|10} 9

a|7le|spafalal!

83|70|7 172 T5|7E{TH{ 7RI TS

35§ 34| 33

[
12[18]1a] 1] 1e]r7[ve1o]eofz1 [eofzaee} ®
31(an]a3(aa]a5]36[37 aolai|az]as
1]52|33]54]65 66157 le2] | *
73|74 &0| &1
—

1.4 ACTUATION TEST Battery voltage is applied the glow lamp to the EGM in order to
notify the driver that the ECM is preheating it to improve the engine
driving performance. '

GLOW IND. LAMP For checking open or short in the wire between the fuse {10A)
: and the ECM, the START key should be pressed in the scan tool
DURATION (UNTIL STOP KEY actuation test mode.
And then make sure that the glow indicator lamp comes on stay on
METHOD _ |ACTIVATION during the “NOW ACTIVATING® indication
CONRITION |IG.HKEY ON
ENGINE OFF
PRESS [STRT1, IF ¥OU ARE READY ¢
SELECT TEST ITEM USING UP/DOWN KEY

[StRT| |STOP|

Many matfunctions in the electrical system are caused by poor harness and terminais.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for locseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to " Contrel Circuit Inspection " procedure.



DTC TROUBLESHOOTING PROCEDURES FL-316

1. Check for open or shert in harness.

1)
2)
3)
4)

Igniticn "OFF"” & Engine "OFF".

Disconnect ECM connector.

Ignition "ON" & Engine "OFF™.

Measure valtage between terminal 30 of ECM harness connector and chassis ground,

Specification : Approx. 10.8 ~ 13V

30. Glow Indicator Control

l| C230-2
— a3
[« crEmErEE
2|23 )22 (2120019 |18 (17
a 36 | 1E[14[ 2135 (10| 9

— a|f|le|sjalafe

35 34 a3

| — —JL]

E132i-4

Is the measured voltage within epecifications ?

YES
P Go to " Check Glow indicator lamp circuit " as below.

B Check for open or short in the control harness.
Check that 10A Fuse is not install or blown.
Repair as necessary and go to "Verification of Vehicte Repair' procedure.

2. Operation of Glow indicater lamp circuit.

1)
2)
3)
4)

Igniticn "OFF" & Engine "OFF".

Disconnect ECM connector.

ignition "ON" & Engine "OFF".

Jump between terminal 30 of the ECM hamess connector and chassis ground with jumper wire.

30. Glow Imndicator Control

] C230-2
| n |l |
40’:‘!@[3&' 3231%2928272325
; za |29z |21 |0 w|13]17
i 36 1815 e |13]12f-F|10] 9
= a6 | oas | 23 B|7]|a 4|3z
— —Jd

£1321-5



FL-317 FUEL SYSTEM

5) Is the glow indicater lamp turned ON when jumping 7

YES
> Go to "Component Inspection” procedure.

P Check for short to battery between terminat 2 of instrument panel harness and terminal 30 of ECM harness
connector.

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTIOR 779

1. Check bulb.
1} ignition "OFF" & Engine "OFF".
2) Remaove bulb from instrument panel after removing instrument panel.
3)  Apply 12 voltage to bulb and ground it 50 that the bulb is turned on,

Specification : Bulb is turned ON when applying 12V

4) s the bulb tumed ON ?

» Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-

tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair' pricedure .

B Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, repface ECM and then go to “Verification of Vehicle Repair” procedure.

After a repair, it is essential to verify that the fault has been cormrected.

1.  Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2.  QOperate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

YES
Go to the applicable troubleshooting procedure.

System is performing te specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-318

[DTC P1322 | GLOW INDICATOR LAMP - OPEN OR SHORT CIRCUIT

Refer to BTG P1321.

Possible Cause

DTC Strategy
Enable Conditions | e Ignition on

Threshotd Value + Short for glc_).v} ihdicator Iampmcontrol circuit + Open or short in
Diagnostic Time * 2 SEC, famp control circuit
e + Faulty bulb
MIL s No + Faulty ECM
Fuel Limit s No
Fuet Cut s No

EGR Gif s No

Refer to DTC P1321.

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Fauits can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

Repair as necessary and go to "Verification of Vehicle Repair procedure.

Go to " Control Circuit Inspection " procedure.



FUEL SYSTEM

90087

1. Check for open or short in harness.

1
2)
3)
4)

ignition "OFF" & Engine "OFF".

Disconnect ECM connector.

Ignition "ON" & Engine "OFF".

Measure voltage between terminal 30 of ECM harness connector and chassis ground.

.Speciﬁcation . Approx. 10.8 ~ 13V

30. Glow Indicator Control

l ca230-2
[ 3 I 171
[<]=]*] crEprEER

=
aafzajaalar|ecfrmbtEjTY

k¥s b3
I AL AR A L N
— B{FiEf5{a]3 1
= 35 a4 a3

[ L |

E1322-4

[s the measured voitage within specifications ?

YES:
» Go to " Check Glow indicator tamp circuit * as below.

» Check for open or short in the control harness.
Check that 10A Fuse is not install or blown.
Repair as necessary and go to "Verification vehicle Repair” procedure.

2. Check "operation of Glow indicator lamp circuit” as below.

1)
2)
3)
4)

Ignition "OFF" & Engine "CFF".

Disconnect ECM connector.

[gnitioh "ON" & Engine "OFF".

Jump between terminal 30 of the ECM harness connector and chassis ground with jumper wire.

30. Glow Indicator Control

24|za|azi2 faa{19j 67
L REAREFREIRE A K




DTC TROUBLESHOOTING PROCEDURES FL-320

5) Isthe glow indicator lamp turned ON when jumping ?
YES

P Go to "Component Inspecticn” procedure.

P Check for short to battery between terminal 2 of instrument panel harness and terminal 30 of ECM harness
connector.

I e

Refer to DTC P1321.

Refer to DTC P1321.



FL-321 FUEL SYSTEM

IDTC P1326 | GLOW PLUG RELAY SHORT

P1326-1

The golw plugs are used to heat the inlet air and abie to start the engine. M

This heating is necessary to allow the diesel fuel to ignite when the temperature low.

The ECM controls the feed to preheating resistor via one relay.

When the ignition switch is turned on, applies the battery voltage from the heater fuse to the ECM.

The glow plug relay coil is energized to turn on the relay switch, which activates the glow plugs by the ECM, according
to the signal of water temperature sensor. Feed faults are diagnosed by the ECM via the lines connected to the control

terminail of the heater relay. The duration of preheating and illumination of glow indicator Jamp are entirely controlled
by the injection computer depending on the engine operating canditions.

In case of the glow plug relay failure, the engine symptoms will accur the glow plugs deactivation and the engine starting
delayed during the cold condition.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.



DTC TROUBLESHOOTING PROCEDURES FL-322

ltem Detééting Condition Peossible Cause
DTC Strategy e Circuit continuity check
Enable Conditions | » [gnition on
Threshold Value o Shott for glow relay control circuit - Short to battery in
Diagnostic Time + 1 sec. power circuit
: © -7 71« Bhort to battery in
MIL * No control circuit
Fuei Limit s No + Faulty rela
Fuel Cut . o No + Faulty EC!?:I
EGR Off * No
. ® Engine speed is fixed as 1200” rem without the accel position
Fail safe . :
sensor action. I

Glow plug rela . .
relay & iugs e ng ETH [Connection Information]
< s 3 C230-1 18 Glow relay conirol 1 Glow plug Relay power
4 - 1 2 Injector fuse Relay power supply
L 3 ©230-1 Terminal 18 [ Giow relay control
Glow fusible link 80A 1 4 Glow fuse Power
Control relay
Injector fuse 154 Glow plug
[CONNECTGR]
Glow relay harness side connactor ECM side terminal
| S T | | S—]
40 1 39| 8 32] 31]a0[20[za]27]28]25 6] 7] 6] 9 [1]]iz]ra]ralss[1s]iefia] 18[en]e1[zofzala} & I *
2412322 21| 2012 (1B[17 ] Fuil (28122 |30| 21|32 | 33| 34|35 36{ 37 |36 |39/ a0 41| 42{ 43
|37|35‘ 16[1sl1af1ahzf11}i0] o 44]45]48]47 5657 | 581569 82 Ia!
] o | 34§ 2 slrie{sfafziz[1 63 54 sa|ea| 70| 71|72] 73] 74 75| 78| 77| 7a| 7s|eaf e 2 | ' |
e JT] | S— 7
C230-2 C230-1

E1326-2



FL-323

FUEL SYSTEM

' E4s80086

1.4 ACTUATION TEST

GLOW RELAY

DURATIOM

UNTIL STOP KEY

METHOD

ACTTVATION

CONDITION

1G.KEY ON
ENGINE OFF

PRESS [STRT],

IF You ARE READY ?
SELECT TEST ITEM USING UP-POUWN KEY

[sTRT] |STOP|

For checking the wire and glow relay from the fuses to the glow
plug, the START key should be pressed in the scan toof actuation
test mode. And then make sure that the relay “click" neise could

be heard.

Also, the glow relay current data should be ON while turning

the ignition switch ON or idling by changing the coolant temperature.

1. Connect scantool to Data Link Cable {(DLC).
2. Monitor " Glow Relay " parameter on the scantool.
FIG1

1.2 CURRENT DATA

R GLOW RELAY

oM

BOOSTER V-OPERAT' G INJ ©.2
MIL{ENGINE CHECK) ON

FUEL QUANTITY 29

FUEL PUHP BELAY OFF
FAN=LOW SPEED OFF
FAN-HIGH SPEED OFF
A-C RELAY OFF

1]

ncc

¥

[Frx | [scrn] [FuLL] [PaRT ] [GRPH]| [HELP|

Fig 1) Glow relay ON after the ignition switch ON befere coming to the ceolant temperature 60°C.

Is theCurrent data displayed correctly ?

YES

B Fault is intermittent caused by poor contact in the sensor's and/or ECM’s connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connaction, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair’ procedure .

» Go to "W/Harness Inspection” procedure.



DTC TROUBLESHOOTING PROCEDURES FL-324

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other efectrical systems, and mechanicai or chemical damage.

2. Thoroughly check connectars for icoseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a prokiem been found?
YES.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Igniticn "OFF" & Engine "OFF".

Disconnect Glow refay.

Ignition "ON" & Engine "OFF".

Measure voltage between terminal 4 of the relay harness connector and chassis ground.

U

Measure voltage between terminal 2 of the relay harness connecter and chassis ground.

Specification : Approx, 8+

1. Power

{Glow plug side)
2. Power {Coll side)
3. Coil controt
4. Main power

Z1326-5

§. s the measured voltage within specifications ?

P Go to " Control Circuit Inspection™ procedure.

P Check for short to battery in power harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure.



FUEL SYSTEM

1. Ignition "OFF" & Engine "OFF".

2. Disconnect Glow relay.
3. Measure voltage between terminal 3 of the glow relay connector and chassis ground.

Specification : Approx. below 1V

1. Power

{Glow plug side)
2. Power (Coil side)
3. Coil control
4. Main power

E1326-6

4. |s the measured voltage within specifications ?
YES. ,
» Go to " Component Inspection” procedure.

_NO

B Check for short to battery in harness.

Repair as necessary and go to "Verification of Vehicle Repair” procedure.

1. Check Glow relay.
1) Ignition "OFF" & Engine "OFF".

2) Disconnect Glow relay.
3) Measure resistance between terminal 2 and 3 of glow relay.

Specification : 55 £ 50

Glow plug relay 1. Power
{Glow plug side)

2. Power (Cail side}
3. Coil cantrol
4, Main power

£ 526-7



DTC TROUBLESHOOTING PROCEDURES FL-326

4)

is the measured resistance within specifications ?

YES.
P Go to "Check Glow relay operation” as below.

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair* procedure.

2. Check Glow relay operation.
1)
2)
3}
4)
5)

After a

Ignition "OFF" & Engine "CFF".

Connect Glow relay and Disconnect ECM connector.

Connect volt meter or test lamp with Glow plug connector (C206).
fgnition "ON".

Operate Glow retay by grounding terminal 18 of ECM harness connector or Select actuator test with scantool
for operating glow relay.

iy ~ote

Time to operate glow relay should not be over than 3 sec.
Because glow plug can be damaged or Battery can be discharged.
is the glow relay cperating correctly ?

YES.

P Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification vehicle Repair” procedure.

P Substituie with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

ION OEVEH ER

repair, ii is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable cenditions in General information.

3. Are

any DTCs present ?

YES
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.
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IDTC P1327 | GLOW RELAY - OPEN OR SHORT CIRCUIT

; - ltemn Detecting Condition Possible Cause

; DTC Strategy » Circuit continuity check

Enable Conditions | » Ignition on . Open_or short to
Threshold Value e Short for glow relay contret circuit girrc::t?bd in power
Diagnostic Time s 1 sec. = Short to ground in

control circuit

MIL N .
Fuel Limit : : Ng '_Op‘tten in control
i circul
EuGe;{%uf; : ° 20 + Fauity relay
oo « Faulty ECM
Fail safe s Engine speed is fixed as 1200 rpm without the accel position

sensor action.

Refer to DTC P1326.



DTC TROUBLESHOOTING PROCEDURES FL-328

1. Many malfunctions in the electrical system are caused by poor harness and terminais.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, detericration, or
damage.

3. Has a problem been found?
'YES
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Go to " Power Circuit Ins edure.

Ignition "OFF" & Engine "OFF".

:1
2. Disconnect Glow relay.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 4 of the relay harness connector and chassis ground.
5

Measure voltage between terminal 2 of the relay harness connector and chassis ground.

Speciﬂcation__i_ApDrox. B+

1. Power

{Glow plug side}
2. Power (Coil side}
3. Coil controt
4. Main power

E1327-5
6. Is the measured voltage within specifications ?

YES

P Go to " Control Circuit inspection” procedure.

P Check for short to battery in power harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.
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1. Check for short to ground in harness.
1) ignition "OFF" & Engine "OFF".
2} Disconnect Glow relay.
3) Measure voltage between terminal 3 of the glow relay connector and chassis ground.

Specification : Infinite

1. Powsr

{Glow plug side)
2. Power [Coil side}
3. Coil controi
4, Main power

E1327-8

4) Is the measured resistance within specifications ? ’
YES
P Go to " Check for open in harness " as befow

P Check for short to ground in harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

2. Check for open in harness.
1) Ignition "OFF" & Engine "OFF".
2) Disconnect Glow relay.
3) Measure resistance between terminal 3 of the glow relay connector and terminat 18 of ECM harness connec-
tor.

1. Power

{Glow plug side)
2. Powsr (Cail sids)
3. Cail coniral
4. Main power

?in[eralrrre] o]
R Y )

aalusheear|u

ay|me el




DTC TROUBLESHOOTING PROCEDURES FL-330

4} |s the measured resistance within specifications 7
YES

P Go to " Component Inspection ” procedure.

» Check for open in control hamess.
Repair as necessary and go fo "Verification of Vehicle Repair” procedure.

Refer to DTC P1326.

Refer to DTC P1328.



FL-331

FUEL SYSTEM

[DTC P1522 | SENSOR SUPPLY VOLTAGE 1 BELOW LOWER LIMIT

The computer has one of the management functions that is the voltage supply to the sensors.

The sensor supply votage 1 is fed to the APS 1 and MAFS to be used to operate the sensors.

{ ltem D"etect'mg Condition Paossibie Cause
DTC Strategy e Signal check, low
Enable Conditions | e Ignition on
Threshold Value e Cutput signal < 47V
. S « Open or short to
Diagnostic Time . 0_,1 sec. ground in power
MIL * No circuit
Fuel Limit s Yes + Faulty MAF or APS
Fuel Cut + No + Faulty ECM
EGR Off e No
Fail safe s Engine s_peed is fixed as 1200 rpm without the accel position
. sensor action.
SPECIFICATION - eaeCroos
‘— Sensor supply voltage 1
B Voltage 4.8~5.1V




DTC TROUBLESHOQTING PROCEDURES FL-332

ECH
. [Cannection information]
APS1
E256 £230-1 -
5 78 APS 1 power 1 C230-1 Tarminal 78 APS 1 power
2 C230-2 Terminal 16 MAFS power

WMass air flow sensor

2 c213 cean-2 i6 Mass air flow sensor

power
{CONNECTOR]

APS and MAFS ECM =slde tarminal

Harness sids commacior ! A 1 —
|"‘0 3”]38 fazfai 27[26]25 8] e [1o[1112[1a[1af1s[1e]ir[1e] a0} 8
iz mimhehals S pomy AN P s 51 Y
| o8 EEMEE 6] 47|48 |48|50|51152| 53| 54 |5 | 56|07 |5a[bs Baet a2 | 2
o | a8 ] as HEEAE 7|68laa{70]71[72] 7874|7876 77 [F] 9  mo]ar ., ] \ |
T L — m— o

C230-2 C230-1

1.2 CURRENT DaTA The 5 V power source in the ECM is supplied to the Mass Air

Iy Flow Sensar {MAFS), Acceleration Position Sensor 1(APS 1).

R — : The ECM monitors this sensor supply voltage.

1SS AIR FLOW RIS ® | in case of the sensor supply voltage 1 failure, the engine symptoms is

¥ inCCEL. POSITION SENSOR  718.5aU as follows,
% [ENGINE SPEED 758 rpm Fast idle spead strategy at 1200 rpm without the accel position sensor

action,
COOLANT TEMP. SENSOR 82.6 *C
UVEHICLE SPEED SEMSOR @ Knsh

FUEL PRESSURE 278. 7har
FUEL PRESS. REGULATOR 16.7 %
EGR ACTUATOR 95.8 %

Y

FIX | [SCRN| |FuLL| [PART| [GRPH] {HELP ]

E1522-3



FL-333 FUEL SYSTEM

. EDDBA2BC i

4. Connect scantool to Data Link Cable (DLC).
2. Monitor " Accel Position Sensor and Mass Air Fiow " parameter cn the scantool.

FIG 1
1.2 CURRENT DATA
A
€ |MASS ATR FLOW 477 wg/st
e ACCEL . POSITION SENSOR - 718.5mV R
* [ENGINE SPEED 748 rpn
INT.AIR TEMP.SHSRE 19.4 °¢C

ACCEL.POSITION SENSOR 8.8 X
COOLANT TEMP. SENSOR 83.9 °¢C
YEHICLE SPEED SENSOR 8 Kinh
FUEL PERESSURE 276, Bbar

¥

[F1x | [sceN] [FULL] [PART | [GRPH] [HELP]

Fig 1) Normal value with mass air fiow and accel position sensor at idle.

Is the Current data displayed correctly ?

B Fault is intermittent caused by poor contact In the sensor’s and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosicn, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure .

P Go to "W/Harness Inspection” procedure.

TER

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for fooseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Go to " Power Circuit Inspection " procedure.



DTC TROUBLESHCOTING PROCEDURES FL-334

1. Ignition "OFF" & Engine "OFF".

2. Disconnect MAF and Acceleration pedal sensor connector.

3. lgnition "ON" & Engine "OFF".

4. Measure voltage between terminal 2 of the MAFS harness connector and chassis ground.
5

Measure voltage between terminal 5 of the APS1 harness connector and chassis ground.

Spacification : Approx. 4.8 ~ 5 1V

C213 : AFS Power

a1 : APS1 Power

El522-5

6. lsthe measured voltage within specifications ?
YES
P Go to "Component Inspection” procedure.

» Check for apen or short to ground in harness.
Repair as necessary and ge to "Verificaticn of Vehicle Repair” procedure.

o]

1. lgnition "OFF" & Engine "OFF",

2. Connect MAFS & Acceleration pedal sensor 1 connector.

3. Ignition " ON" & Engine "OFF".

4. Monitor that DTC P1522 is retrieved again after connecting MAFS & APS.
5 Is the DTC P1522 retrieved again ?

P Substitute with a known-good MAFS or/and APS and check for proper operation,
If the problem is corrected, replace MAFS orfand APS and then go to "Verification of Vehicle Repair’ procedure

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, reptace ECM and then go to "Verification of Vehicle Repair” procedure



FL-335 FUEL SYSTEM

After a repatr, it is essential to verify that the fault has been corrected.

1 Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES

FL.-336

IDTC P1523 | SENSOR SUPPLY VOLTAGE 1 - HIGH INPUT

| item

Passible C'éuse

Detecting Condition
DTC Strategy * Signat check, high
Enable Conditions ' @ Ignition on
Threshoid Valua o Oufput signal > 515V
Diagnostic Time s 0.1 sec.
MIL s No
Fuel Limit ¢ Yes
Fuel Cut ¢ No
EGR Gff + No
Fail safe e Engine speed is fixed as 1200 rpm without the accel position
sensor action.

+ Short to battery in

_| Power circuit

+ Faulty MAFS or
APS
* Faulty ECM

”Senscr supply voltage 1

Vo!tage

48~51V

Refer to DTC P1522.

MONITOR SCANTOOL DATA . £ibezcis

Referto DTC P1522.
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TERMINAL & CONNECTOR INSPECTION. LEFDADRYBT e T

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for iooseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3 Has a problem been found?

Repair as necessary and go to "Verification of Vehicie Repair" procedure.

Go to " Power Circuit Inspection’

POWER CIRCUIT INSPECTION

" procedure,

1. Ignition "OFF" & Engine "OFF".

2. Disconnect MAF and Acceleration pedal sensar connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminat 2 of the MAFS harness connector and chassis ground.
5. Measure voltage between terminal 5 of the APS1 hamess connector and chassis ground.

Specification : Approx. 4.8 ~ 5.1V ,

C213 : AFS Power

M1 APS1 Power

Z1525~E

6. Is the measured voltage within specifications ?

P Go to "Component inspection” procedure.

» Check for open or short to ground in harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECT!

obsE7AT:

Refer to DTC P1522.

VERIFICATION OF VEHICLE REPAIR - £305701

Referto DTC P1522.



DTC TROUBLESHOOTING PROCEDURES

FL-338

[DTC P1524 | SENSOR SUPPLY VOLTAGE 2 BELOW LOWER LIMIT

Refer to DTC P1522.

ltem Detecting Condition

DTC Strategy | » Signal check, low

Possibie Cause

Enable Conditions | # Ignition an

Threshold Value

e QOutput signal < 4.7V

Diagnostic Time | » 0.1 sec.
MiL . e No
Fuel Limit ® Yes
Fuei Cut e No
EGR Off . ® No

Faif safe

sensor action.

= ¥Short to battery in
power circuit

+ Faulty RPS or APS
* Faulty ECM

Sensor supply voltage 1

Vol.t'éée

48~5.1V
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ECH [Cennection Information]

a C256 62301 81 APS 2 power 1 C230-1 Terminal 81 AFS 2 power

2 C230-2 Terminal 3 RPS power

Rail pressure sensar
1 |£203 £230-2) | o Rail pressure sensor
power

[CONNECTOR]
APS and RPS —

. —
Harness side connector
nﬂﬂ 32 (31| 30| 202827 Abitt\]
da(Pa| et o aiei1y
s ﬁ ol Te[Ealizha v [10E
% . L

ECM sids tarminal

1jez
si7[6]5]a|2]211] es]67]68]e8|70]72 72| 73775 | 78|77 78| 73| ac ]

A IGRIREREESE -sgu‘.azasad;g‘]
7|es|za (20|31 32 e EE EX 4081 42[43
aal45| 46|47 25|98|50]51 5 NG 3
' 1]
A

[ s
C230-2 C230-1

1.2 CURRENT DATA The 5V power source in the ECM is supplied to the r,ai‘l pressure

a | sensor (RPS), acceleration position sensor 2 {APS 2).

The ECM monitors this sensor supply voltage.

In case of the sensor supply voltage 2 failure, the engine symptoms is

. 276.8bar "

% \FUEL PRESS. REGULATOR 16.9 % as follows. _ N
ACCEL.POSITION SENSOR 8.8 X 5 Eitsi;:"c‘!le speed strategy at 1200 rpm witheut pedal position sensor
ACCEL.POSITION SENSOR  718.5mV
COOLANT TEMP. SENSOR g8.9 *C
ENGINE SPEED 747 rpn
UEHICLE SPEED SENSOR 8 En/h
EGR ACTUATOR 95.8 %

Y

[Fix | [SCBN] [FULL| [PART | [GRPH| |HELF |

E1524-3
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MONITOR S

1. Connect scantool to Data Link Cable (DLC).
2 Monitor " Rail Pressure Sensor " parameter on the scantool.

FIG 1
1.2 CUBRENT DATA
A
% |ACCEL. POSITION SENSOR 8.8 %
* |[ENGINE SPEED 749 ppn
Y FUEL PRESSURE - 278 7har |8
INT.AIR TEMP.SNSR 19.4 °¢C
ACCEL.POSITION SENSOR  718.5mV
COOULANT TEMP. SENSOR g84.1 °C
UEHICLE SPEED SENSOR g8 Knsh
FUEL PRESS. REGULATOR 16.7 %
L
[FIx ] [SceN] [FuLL] [paRT | [GRPH] [HELP|

Fig 1) Normal value with rail pressure sensor at idle speed.

Is Current data displayed correctly ? .

YES.

P Fault is intermittent caused by poor contact in the sensor’'s and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicte Repair’ procedure.

» Go to "W/Harness Inspection” procedure.

1. Many malfunctions in the electrical system are caused by poor hamness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for lcoseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to " Power Circuit Inspection " procedure.
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1. Ignition "OFF" & Engine "OFF".

2. Disconnect RPS and Acceleration pedal sensor 2 connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 1 of the RPS harness connecteor and chassis ground.
5

Measure veoltage between terminal 8 of the APS 2 harness connector and chassis ground.

Specification . Approx. 4.8 ~ 5.1V

C203 : RPS Power

a1 : APS 2 Power

£:524-5

6. Isthe measured voltage within specifications ?

YES'
P Go to "Component Inspection” procedure.

P Check for short to batiery in harness.

Ignition "OFF" & Engine "CFF".

1
2. Connect RPS & Acceleration pedal sensor connector.
3. lIgnition " ON" & Engine "OFF".
4. Monitor that DTC P1524 is refrieved again after connecting RPS & APS.
5. 1s the DTC P1524 retrieved again ?
YES

» Substitute with a known-good RPS or/and APS and check for proper operation. _
If the problem is corrected, replace RFS or/and APS and then go to "Verification of Vehicle Repair procedure,

P Substitute with 2 known-good ECM and check for proper operation.
if the problem is corrected, repiace ECM and then go to "Verification of Vehicle Repair" procedure,



DTC TROUBLESHOOTING PROCEDURES FL-342

After a repair, it is essential to verify that the fault has been corrected.

1 Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3.  Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.
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FUEL SYSTEM

[DTC P1525 | SENSOR SUPPLY VOLTAGE 2 - HIGH INPUT

COMPONENT LOCATION . £1767080

Refer to DTC P1522.

GENERAL DESCRIPTION.:
Refer to DTC P1522,

ltem . Detecting Condition

Possible Cause

DTC Strategy

» Signai check, high

Enable Conditions

i

e Ignition on

Threshold Value

s Qutput signal > 5156V

« Shor to baitery in

power circuit
= Faulty RPS or APS
+ Faulty ECM

Diagnostic Time » 0.1 sec.
MIL e No
Fuel Limit e Yes
Fuel Cut s No
EGR Off * No
Fail saft-a. - e Engine speed is fixed as 1200 rpm without the accel position

sensor action.

Sensor supply voltage 1 ”

48~51V

Refer to DTC P1524,

MONITOR SCANTOOL DATA * £3269489

Refer to DTC P1524.
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TERMINAL & CONNE

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connecters for looseness, poor connection, bending, corrosion, contamination, detericration, or
damage.

3. Has a problem been found?
YES |

Repair as necessary and go fo "Verification of Vehicle Repair” procedure.

Go to " Power C

Ignition "OFF" & Engine "OFF".

Disconnect RPS and Acceleration pedal sensor 2 connector.

Ignition "ON" & Engine "CFF".

Measure voitage between terminal 1 of the RPS harness connectar and chassis ground.

;o ok W=

Measure voltage between terminal 8 of the APS 2 harness connector and chassis ground.

Specification : Approx. 4.8 ~5.1V

€203 : RPS Power

Mdi : APS 2 Powsr

E1525-5

B. Is the measured voltage within specifications ?

» Go to "Component Inspection” procedure.

P Check for open or short to ground in harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

OMPONENTINSP

Refer to DTC P1524.

Referto DTC P1524.



FL-345 FUEL SYSTEM

[DTC P1529 | TCU REQUEST FOR MIL ON

P1573-1

-

Aute transaxle failure resufts are outputs as diagnosic codes by TCM,

In case of auto transaxie failure with locked in 3 rd gear, (AT control relay off) engine malfuntion indicator lamp is displa-
yed by CAN communication between ECM and TCM in order to notify the driver,

iIf the auto transaxle generates threshold value, the ECM judged this a5 a faulf and DTC is set.

ltern Detecting Condition Possible Cause
DTC Strategy s TCM check
Enable Conditicns | ¢ Engine run

Threshold Value « Auto transaxle failure with locked in 3rd gear

* Faulty auto

Digdnostic Time ® 0.5 sec. transaxle
MIL . Yes « Faulty ECM
Fuel Limit ¢ No
Fuel Cut e No

EGR Off » No




DTC TROUBLESHOOTING PROCEDURES FL-346

Connect scantcol to Data Link Connector(DLC).

4
2. Warm up the engine to normal operating temperature.
3.  Monitor that DTC P152¢ is retrieved on scantool.
4. isthe DTC P1529 is retrieved on scantool ?

YES

» This is problem with automatic transaxle. Go to Automatic transaxle troubleshooting procedure.

» Fault is intermittent caused by poor contact in the ECM's connector or was repaired and ECM memory was not
ciearaed. Thoroughly check connectors for looseness, peoor connection, bending, corrosion, contamination, deteriora-

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.

2. Operate the vehicle within DTC Enable conditions in General information.

3. Areany DTCs present ?
YES ’
Go to the applicable troubleshooting procedure.

System is performing fo specification at this time.
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IDTC P1545 | 18T GEAR RECOGNITION SWITCH - SHORT CIRCUIT

DESCRIPTION

1st Gear Recognition Switch is used to control fuel quantity and improving a climb performance when geoing up a sloping
road.

This monitoring is to detect the implausible input from 1 st gear recognition switch or neutrai switch and carried out anly
once in the same driving cycle.

ltern |  Detecting Condition Possible Cause

DTC Strategy " Circuit continuity check

ble Conditions e Engi
Enable Conditions & Engine run . Short ir 1stgear

Threshold Value -~ » Short for 1st gear recognition switch circuit recognition switch
B power circuit
« Fauity Tst gear

Diagnostic Time e 1 sec.

MIL | & No recognition switch
Fuel Limit | ® No » Fauity ECM
Fuel Cut | ¢ No

i ® No

EGR Off

[Connection Information]

1st gear racognitian switch o t  [C230-2 Terminal 53 | 1st gear recognition switch
- iti 2 G24 Ground
2 c_/ c,] £250 £230-1 5 1stgear recognition
switch circuit
524
[CONNECTOR]

1 st gear recognition switch

Harness side connector ECM side terminal

o /M — —
4 H 32| 31 sofeoles]27fee]zs a7 8] 9 [af[e2]131a]16]a6]17] 18] 19] 2021 fez]2a]ea] O
2<[23]ze[nfesaialty 262627 1|3e|2a{3+|35]36]57{38 23] 40 1{42]5 s
3 | 38 1&[15[14]:3]12|11]10] 2 &2|45| 46| 47148 |45 50|51 | 52|63 54| 5a{se( 57| salesfeele1 62
sl7]s]sls]z]2]1 aag4ies 68|52|70|71{72]73] 74|75 va] 77} 78} o | wo]s1 1
a5 {3 | 3 2 | 1
—) T T o
C230-2 C230-1

Z14545-2
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1. Connect scantool to Data Link Cable (DLC).
2. Monitor" 1st Gear Switch " parameter on the scantool.
FIG 1

1.2 CURRENT DATA

L3 1ST GEAR SW(MT ONLY} © . ON -
ACCEL . POSITION SENSORB 728. 3nY
COOLANT TEMP. SENSOR 19.3 °C

ENGINE SPEED 828 rpm
UVEHICLE SPEED SENSOR a ¥nsh | M
FUEL PRESSURE 264 ._Bhar
FUEL PRESS. BEGULATOR 15.8 %

FGR ACTUATOR 95.8 %

T

[F1x | [sceN| [FuLL] [PaRT | [GRPH| [HELP]

Fig 1} Normal value when shifting 1 st gear.
Is the Current data displayed correctly ?

» Fault is intermittent caused by poor contact in the sensor’'s and/or ECM's connector or was repaired and ECM

memory was not cleared. Thoroughly check connectars for looseness, poor connection, bending, corrosion, contam-
ination, deterioration, or damage. Repair or replace as necessary and go to "Verification vehicle Repair® procedure-.

» Go to "WiHarness Inspection” procedure

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanicat or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
.YES
P Repair as necessary and go to “Verification of Vehicle Repair” procedure.

P Go to " Power Circuit Inspection " procedure.



FUEL SYSTEM

1. ignition "OFF" & Engine "OFF".

2. Disconnect 1st gear recognition switch connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 1 of the 1st gear recognition switch harness connector and chassis ground.
Spe

cification : Approx. B+

<G250>

1. Power
2. Ground

)
- E1545-4
5. ls the measured voltage within specifications 7

'YES _ i
» Go to "Component Inspection” procedure.

P Check for short to battery in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.
e ‘ﬁii_v&g

1. Check 1st gear recognition switch.
1) Ignition "OFF" & Engine "OFF".
2) Disconnect 1st gear Recognition Switch.

3) Measure continuity between terminal 1 and 2 of clutch switch connector (Component side).
SPECIFICATIONS

T 1st gear recongnit\iaﬁ‘;;;itch ON 1st gear recognition switch OFF
Continuity (Below 10Q) No continuity (= Q)

4} Is the measured resistance within specifications ?
YES |
P Substitute with a known-good ECM and check for proper operation.
if the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

P Substitute with a known-good 1st gear recognition switch and check for proper cperation.
If the problem is corrected, replace 1st gear recognition switch and then go to "Verification of Vehicle Repair"
precedure.
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After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then ciear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.
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IDTC P1546 | 1ST GEAR RECOGNITION SWITCH - OPEN OR SHORT CIRCUIT

DESCRIPTION  stscecrs

Refer to DTG P1545.

If the auto transaxle generates threshold value, the ECM judged this as a fault and DTC is set.

DTC DETECTING CONDITION... &stsiA

ftem Detecting Condition | Possible Cause

DTC Strategy e Circuit continuity check » Open or shortto
ground in 1st gear
recognition switch

| |
| Enable Conditions | @ Engine run ' poger circuit
R - — - — + Openin 1st
! Threshold Value e Short for jst gear recognition switch circuit ) recopgnition swﬁigr
, Diagnostic Time e 1 3ecC. groundfycircuit
i - =1« Faulfy 1st gear
Fueh?JLLimit : mg recoghition switch
Fuel Cut e No » Faulty ECM

EGR Off e No

Referto DTC P1545.

MONITOR DTC STAT

Refer to DTC P1545.

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other elecfrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

B Repair as necessary and go to "Verification of Vehicle Repair” procedure.

P Go to " Power Circuit Inspection " procedure.



. DTC TROUBLESHOOTING PROCEDURES FL-352

POWER CIRC

Ignition "OFF" & Engine "OFF".

2. Disconnect 1st gear recognition switch connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 1 of the 1st gear recognition switch harness connector and chassis ground.

—

Specification - Approx. B+

<250

1. Power
2. Ground

5. Isthe measured voltage within specifications ?

YES .
» Go to " Ground Circuit Inspection” procedure.

P Check for open or short to ground in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure.

Ignition "OFF" & Engine "OFF".

2. Bisconnect 1st gear recognition switch connector.

Measure resistance between terminal 2 of the 1st gear recognition switch harness connector and chassis ground
of G24.

Specification @ Approx. below 1Q

<C250>

1. Power
2. Ground

S1346-5
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4. Is the measured resistance within specifications 7

YES
P Go to "Compenent Inspection” procedure.

P Check for open in hamess.
Repair as necessary and go to "Verification of Vehicle Repair” procedure,

Refaer to DTC P1545.

Refer to DTC P1545.
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|IDTC P1602 | SERIAL COMMUNICATION PROBLEM WITH TCU (TIME-OUT)

The ECM communicate over the CAN are with EMS(Engine Management System), TCS(TracticrsContrel System), TC-
M({Transmission Control Moudle). ,

The TCM monitors various information such as vehicle speed , gear position and engine torque during upshift, it reque-
sts the ECM 1o retard ignition timing tc decrease torque.

This produces small change in torque during upshift, hence smooth shift and increase in shift feeling.

tn case of the TCM failure, the engine symptoms will occur a corrupted torque reduction signal information,a shift shock,
a increasing engine rpm abruptly.

Item Detecting Cendition Possible Cause l

DTC Strategy ¢ Signal check, high and low i
; !

Eﬁab!e Conciit.io.ns“. » Ignition on : .
« Open in signal

Threshold Value # No signal through CAN communication lines. circuit
Diagnostic Time ¢ 1 sec. * Short to ground in
signai circuit
MIL * No - Faulty TCM
Fuef Limit * No + Faulty ECM
Fuel Cut » No
EGR Off s No




FL-355 FUEL SYSTEM

3 =l o

TCM ECM [Cennection Information]
Ca243 2301 1 CAN (HIOH TCM ECM Function
CAN(HIGH) 3 } C224-3Terminal 3 | C230-1Terminal 10 | GAN (high)
CANILOW) 4 9 CAN{LOW, C224-3Terminal 4 | C230-1 Terminal 9 CAN (low)
[CONNECTOR]

ECM side terminal

TCM Harness side connector —

24123|22| 21| 20{1B (18|17
37 36 ENEahiaheinjial g

)

18|19 x| 21|22 23

B

'l |'| |- 2 a0t |az
RIS 81
1111079 18 i |q5|34[33’ alr]afs|alajz]1 75| 76}77 78] 79] 80, 2|1’
22| 24| 10{18 12 — T =
C230-2 C23041

-
CH A 3.2 V DT: A.14nS CH B: 1.1 4 This test should be inspected after depressing the HCLD mode

: while idling,
o In this CAN communication signal waveform, it is impossible to read

. CAN Highsidé o through by displaying the scantool.

. WWUMWW If unstable waveform pattern with non-uniferm frequency or no signal,

replace the ECM or the TCM after checking the wiring harness.

1
1
L)
i
[
1
1

CAN|Low side

| [R3EY [zoon] [mEno | [RECD] [MENU]

£1602--3
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TERMINAL AND.CONNECTOR INSPECTION - = £ractigsa”

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Fauits can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for iooseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair” procedure.
Go to "Signal Circuit Inspection” procedure.

N

1. Check for open in harness
1} Ignition "OFF" & Engine "OFF".
2} Disconnect ECM & TCM connector.

3) Measure resistance between terminal 4 of TCM harness connector and terminal 9@ of ECM harness connecto-
r.

4) Measure resistance between terminal 3 of TCM harness connector and terminal 10 of ECM harness connect-

v

or.

Specificatioh : A_p.prox, below 10

C224-3
3. CAN HIGH
4. CAN L.OW

C230-1
g, CAN LOW
10. CAN HIGH

— Eieid-4
5) ls the measured resistance within specifications ?

'YES
P Go to "Check for short to ground in harness” as below.

P Check for open in the signal harness.
Repair as necessary and go to "Verification of Vehicle Repair’ procedure.

2. Check for short to ground in harness.
1y ignition "OFF" & Engine "OFF".
2) Disconnect TCM,ECM, TCCU and HCU connector.
3)  Measure resistance between terminal 4 of TCM harness connector and chassis ground.



FL-357 FUEL SYSTEM

4) Measure resistance between terminal 3 of TCM harness connector and chassis ground,

Spediﬁcatioﬁ_ - Infinite

4. CAN LOW
3.CAN HIGH

E180z-5
5} Is the measured resistance within specificaitons ?
| YES

P Go o "Component Inspection™ procedure.

B Check for short to ground in signal harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

1. Check resistance
1) lgnition "OFF" & Engine "OFF".
2} Disconnect TCM connector.

3} Measure resistance between terminal 3 and 4 of TCM hamess connector.

SPECIFICATION

[ » Not TCS,4WD equipped . TCS, 4WD equipped
L ECM & TCM connected ECM connected only TCM connected only ECM & TCM connected
i _ 600 +10Q 1200+ 20 1200 £ 20 - 12000 £ 20

4. CAN LOW
3. CAN HIGH

e
22|21

E1602-6
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4) s the measured resistance within specifications ?
YES
P Go to "Check signal waveform” as below.

P Substitute with a known-good ECM and check for proper operation.
[f the problem is corrected, replace ECM and then go to "Verification of Vehicie Repair” procedure.

2. Check signal waveform

1} Ignition "OFF" & Engine "OFF".

2) Disconnect ECM connector.

3) Meniter signal waveform at termina! 3 and 4 of TCM connecter simultaneously.
SPECIFICATION

CH A: 3.8 UV DT: #.14mn3 CH B: 1.1 U

CAN High side

S CAN|Low side

4
3% [zoon] ImEmo| [8ECD] [MENU]

4)  Are CAN signals generated correctly ?

YES .

P Tharoughly check connectors for looseness, poor connection,bending, corrosion, contamination, deteriora-
tien, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair” procedure.

» Substitute with a known-goed ECM and check for proper operation. :
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and seiect "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC,
2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.
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FUEL SYSTEM

'DTC P1603 | CAN COMMUNICATION - BUS ERROR

L item

Detecting Candition

Possible Cause

DTC Strategy » Signal check, high and low
| Enable Conditions | e Ignition on
! Threshold Value o CAN bus error.
Diagnostic Time * 1 sec.

MIL * No
Fuel Limit e No
Fuel Cut * No
« No

EGR Off

+ Open in signal
circuit

+ Short to ground in
signal circuit

+ Faulty TCM

+ Faulty ECM

Refer to DTC P1602.
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1.  Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, carrosicn, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Signal Circuit Inspection" procedure.

Sl SPECTIO

1. Check for open in harness
1} Ignition "OFF" & Engine "OFF",
2} Disconnect ECM & TCM connector.

3} Measure resistance between terminal 4 of TCM harness connactor and terminal @ of ECM hamess connecto-
r.

4) Measure resistance between terminal 3 of TCM harness connector and terminal 10 of EC"M harness connact-
or.

gﬁégiﬁcation : Approx. below 102

Ccz224-3
3. CAN HIGH
4. CAN LOW

23041
9. CAN LOW
10. CAN HIGH

—

er[wf]zleifmfala] * | ¢
EL] EITE 0 X1 (1)

::::::

= nlulz
L(x)a
Eatd
{8 &3

1 &
(E

5) Is the measured resistance within specifications ?

YES
P Go to "Check for short to ground in harness” as below.

P Check for open in the signal harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check for short to ground in harness.
1} Ignition "OFF" & Engine "OFF".
2) Disconnect TCM,ECM, TCCU and HCU connector.
3) Measure resistance between terminal 4 of TCM harness connector and chassis ground.



FL-361 FUEL SYSTEM

4) Measure resistance between terminal 3 of TCM harness cennector and chassis ground.

Specification . Infinite

3. CAN HIGH
4, CAN LOW

E1603-5
5) Is the measured resistance within specificaitons 7
YES
» Go to "Component Inspection” procedure.

P Check for short to ground in signal harness,
Repair as necessary and go to "Verification of Vehicle Repair’ procedure. "

Referto DTC P1602.

Refer to DTC P1602.
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[BTC P1616 | MAIN RELAY - RANGE/PERFORMANCE

P1616-1

The voltage after the main relay is used to supply power to the sensors and actuators, M

ECM controls the main relay and its remains ON at key OFF in order to store the adaptaion values and fault status to
the memory.

When the ignition switch is turned ON, current flows from the ignition switch through the current and the main relay coil
to ground by the ECM,

And then, the voltage is supplied to the sensors and actuators to drive.

In case of the the main relay failure, the engine symptoms will occur a running engine stali, a starting impossible and
glow plug deactivation.

i the signal exceeds threshold value. the ECM judged this as a fault and DTC is set.
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item o Detecting Condition Pessible Cause
DTC Strategy | » Circuit continuity check
Enable Conditions s« Ignition on and off
+ main relay shut off time is too early or late when comeparing the
Threshold Value ignition on/off time with the ECM microcomputer signal. * Opne or short in
L . — . [ power circuit
Biagnostic Time » 0 sec. - + Open or shortin
MIL e Yes relay control circuit
Fuel Limit ® No + Faulty relay
Fuel Cut e No + Faulty ECM
EGR Off ¢ No
| “ Fail safe s EGR valvé deactivited _ i
i # Fuel quantity limitation

 Fuel pump relay power, CMP, EGR [COI"I nection Infﬂrmatiﬂn]

solenoid valvg
Ecut 1 G230-1 Terminal 4,5 | Astay power supply
Main relay | P20 . Main retay power i
e07 - i 2 Power Relay, coll power
5 O’"_F'é) 1 *3 Main ralay powsr 3
i - -
2 4 : i i
M I cireul . o
() 13 Main control cireul 4 £230-1 Terminal 13 | Relay control circuit
38 Ignition ON signal
el | 5 Power Relay power supply
elay power .
{Fulible fink tgnition ON
ECM 30A)
[CONNECTOR]
Main relay Harness side connector ECM side terminal
| — - [ —

o | 39 | o a2]a1[anfealza]z7]26]as 1[5
1 24| 3322 | 21| 20|38 |8 17
wrE 16)15[1<[13[1z1l0] e
D [Th
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DTC TROUBLESHOOTING PROCEDURES FL-364

1. Connect scantool to Data Link Cable {DLC).
2. Monitor " Battery Voltage " parameter on the scantool.
FIG 1

1.2 CURRENT DATA

R BATTERY UOLTAGE: _

ACCEL.POSITION SENSOR 8.8 %
ACCEL.POSITION SENSOR  728.3nl
COOLANT TEHMP. SENSOR 53.3 “C

ENGINE SPEED T4 rpm
UVEHICLE SPEED SENSOR a Kmsh
FUEL PRESSURE 236.7bar

FUEL PRESS. REGULATOR 15.6 %4

¥

FIX | [SCBN| [FULL] {PART | [GRPH| [HELP|

Fig 1) Normal value without EGR actuator - Approx. 450 ~ 550 mg/stroke

Is the Current data displayed correcty ?

YES ’
P Fauli is intermittent caused by peor contact in the sensor's and/or ECM’s connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair ar replace as necessary and go to "Verification of Vehicle Repair procedure .

P Go to “W/Harness Inspection” procedure.

1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go io "Verification of Vehicle Repair' procedure.

Go to " Power Circuit Inspection " procedure.



FL-365 FUEL SYSTEM

1. Ignition "OFF" & Engine "OFF".
2. Disconnect Main Relay.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal 2 of the main relay harness connector and chassis ground.
5. Measure voltage between terminal 5 of the main relay harness connector and chassis ground.

Specification : B+

1. Power{fECM,CMP, etc.}
2. Power{Coil side}

4, Coil control

5. Main power

= EiE16-4

8. Is the measured voltage within specifications ? ,
YES
» Go to "Control Circuit Inspection™ procedure.

P Check for open or short in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.



DTC TROUBLESHOOTING PROCEDURES FL-366

1. Check for short to ground in hamess.
1) Ignition "OFF".

2) Disconnect Main relay.

3) Measure resistance between terminal 4 of the Main relay harness connector and chassis ground.

Specification : Infinite

1. Power{ECM,CMP, etc )
2. Power{Coil side)

4. Coil conirol

5. Main power

E18iE-5
4) Is the measured resistance within specifications ?

YES
P Go to "Check for short to battery in harness" as befow.

P Check far short to ground in harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure.

2. Check for short to battery in harness,
1) Igniticn "CFF".
2} . Disconnect Main relay.
3} Ignition "ON" & Engine "QFF".

4} Measure voltage between terminal 4 of the Main relay harness connector and chassis ground,

Specification : Approx. below 1V

1. Power{ECM,CMP, etc.)
2. Power{Coil side)

4. Coil control

5. Main power

KPQEE165



FI.-367

FUEL SYSTEM

3)

Is the measured resistance within specifications ?
YES
P Go to "Check for gpen in harness " as below.

P Check for short to ground in harness.
Repair as necessary and go to "Verification of Vehicle Repair' procedure.

3. Check for open in harness.

1)
2)
3)

4)

Ignition "OFF" & Engine "OFF".
Disconnected MAF senscr connector and ECM connsector.

Measure resistance between terminal 4 of tha Main relay harness connector and terminal 13 of ECM harness
connector.

Specification : Approx. below 1QH

5 o 1. Power
{ECM,CMP. etc.)
P 1 2. Power(Coil side)
ﬂ ] 4., Coil conirol
— 5. Main power
v
s £
£
af¢[eds [afn]re Frwel s [eoleilze]aa]ee] & |
it e Bkl BN EEE Ed el b bl Bl bl Rl Rt B sl
C2301 dafas|ag] a7 [an|as fse] s [solen| sa[zs| e ) o7 | cafsafen e | ez !
safjmfes]es|arfes|an ro]mere] | raf repre [ mirat mfue | | B l
— — E1615-6

Is the measured resistance within specifications 7
YES
P Go to "Component Inspection” procedure.

P Check for open in hiarmess.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.



DTC TROUBLESHOOTING PROCEDURES Fl-368

1. Check Main relay.
1) Ignition "OFF" & Engine "OFF".
2) Disconnect Main relay.
3) Measure resistance between terminal 2 and 4 of main relay (Component side).

‘Specification : 70 ~ 900 (20°C)

1. Power(ECM,CMP. etc.)
2. Power(Coil sida)

4. Coil controf

5, Main power

KFQEB157

4) s the measured resistance within specifications ?

YES .
» Go to "Check Main relay cperation " as below.

P Substitute with a known-good Main relay and check for proper cperation.
(f the problem is carrected, replace main relay and then go to “Verification of Vehicle Repair” procedure.

2. Check Main relay operation.
1} Ignition "OFF" & Engine "OFF".
2) Ccnnect Main relay and Disconnect ECM connector.
) Connect volt meter or test lamp with terminal 4 and 5 of ECM harness connector.
4) Ignition "ON" & Engine "OFF".
) Ground terminal 13 of ECM hamess connector so that Main relay operates. Cr,

Connect ECM harness connector and then, check that main relay operates if 12V is detected at terminal 58
of ECM caonnector after Ignition ON.

8) Isthe 12V detected on voltmeter with operating main relay ?

P Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

» Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.



FUEL SYSTEM

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enabie conditions in General information.
3. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System is performing te specification at this time.,



DTC TROQUBLESHOOTING PROCEDURES FL-370

IDTC P1634 | WATER HEATER RELAY MALFUNCTION

The direct injection engine is characterised by improved thermodynamic efficiency compared to amvindiret injection eng-
ine, due to the reduction in heat loss via the walls. The ccolant is used by the passenger compartment heating system-.

in extream cold conditions, it is therefore difficult to reach a comfortable temperature in the passenger compartment.

To reduce the length of the increase in the temperature phase, vehicles powered by direct injection engines are fitted
with heating resistors located directly in the cocling circuit.

The electrical power of each water heater component is 300 W. The water heater relay coil is energized 1o turn on the
relay switch, which activates the water heaters by the ECM, according to the signal of water temperature sensor.

The ECM cuts the feed to the water heaters when the period determined by the map has expired or when the coolant
temperature exceeds 85 ‘C. Supply may also be cut for a moment if the battery voitage drops below 10 V.

ok S

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.



FL-371 FUEL SYSTEM

| iterm Detecting Condition - Possible Cause

DTC Strategy e Cirouit continuity check

Enable Conditions | e Ignition on

Threshold Value ¢ Open or short for water heater relay control circuit. * Opne or short in
. — | power circuit
Diagnostic Time s 1 sec. __ .. » Open or short in
MIL t & NO water heater relay
Fuel Limit s No controt circuit
Fuel Cut o No + Fauity relay

EGR Off o No + Faulty ECM

« EGR valve deactivitedﬂ

Fail safe » Fuel guantity limitation |

Water haater  Wator hoater  Water heater

No.3 fuse 40A No2 fuse 40A No.l fuse 4DA [Connection Information]

Ignition ON Contral relay on
fuse 104 ~ sengor fuse 40A 1 G250 Terminal 3 | Water heater power supply
| Fuse box 2 €259 Terminal 16 Relay power
L
ECN 3 | ©230-1 Terminal 23 | Water hegter relay control
- P 4 Fuse 40A Power
Elowsr and AC
Blower and AXC
= W
[CONNECTOR]
Water heater relay ECM side terminal
Hamess side connector Lo—— o -

]
o

—
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DTC TROUBLESHOOTING PROCEDURES FL-372

1. Connect scantool to Data Link Cable (DLC).
2. Monitor " Water Heater Realy Operaticn Relay and Coolant Temperature " parameter on the scantool .
FiG 1

1.2 CURRENT DATA
F
T
BATTERY VOLTAGE 14.5 ¥ u
MASS AIR FLOW 490 ag/st
INT.ALR TEHP.SNSR 16.6 °C
ACCEL.POSITION SENSOR 9.8 %
ACCEL.POSITION SENSOR  73B.BmV
ENGINE SPEED 813 rpn
VEHICLE SPEED SENSOR 8  Kn/h
¥
[Fix | [SCEN| [FULL] [PART | [GRPH| |HELP|

Fig 1) Make sure that water heater relay ON before coming to the coolant temperature 60°C.

fs the Current data displayed correctly ?

YES ’

P Fzult is intermittent caused by poor contact in the sensor's and/or ECM’s connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poer connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and goto "Verification of Vehicle Repair” procedure.

» Go to "W/Harness inspection” procedure.

1. Many maifunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, pocr connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair” procedure.

Go to " Power Circuit Inspection " procedure.



FUEL SYSTEM

Jgniticn "OFF".

Disconnect Water heater relay 1.

Ignition "ON" & Engine "OFF".

Measure voltage between terminal 2 of the water heater relay and chassis ground.
Measure voltage between terminal 4 of the water heater relay and chassis ground.

Specification @ 11.5v~13,5V

"T—‘*—1 1. Powsr (Glow plug side)
I=:>-.§_-.. 2. Power (Coil side)
i 3. Coii Caontrol
5 3 [I 4. Main Power

1
===

= Eil634-4

8. Is the measured voltage within specifications 7

YES
P Go to "Control Circuit Inspection” procedure,

P Check for open or short in the power harness.
Repair as necessary and go to "Verification of Vehicle Repair” procedure.



DTC TROUBLESHOOQOTING PROCEDURES FL-374

1. Check for short to ground in harness.,
1} Ignition "OFF".
2) Disconnect water heater relay 1.
3) Ignition "CN" & Engine "OFF".
4} Measure voltage between terminal 3 of the water relay and chassis ground.

Specification : Approx. below 1V

1. Power {Glow plug side)
2. Power (Coil side)

3. Coil Conrol

4. Main Power

5) Is the measured resistance within specifications ? ,

YES
» Go to "Check for short to ground in harness” as below.

P Check for short to ground in harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

2. Check for shert to battery in harness.
1) Ignition "OFF".
2) Disconnect water heater relay 1. _
3) Measure resistance between terminal 3 of the water heater relay and chassis ground.

Specification : Infinite

1. Power (Glow plug side)
2. Power (Coll side)

3. Coll Control

4. Main Power

- E1634-5



FL-375

FUEL SYSTEM

4)

Is the measured resistance within specifications ?

YES
P Go to "Check for open in harness " as below.

P Check for short to ground in harness.
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

3. Check for open in harness.

1)
2)
3)

tgnition "OFF".
Disconnect water heater relay 1 and ECM connector.
Measure resistance between terminal 3 of the water heater relay and terminal 23 of ECM harness connector-.

Specification : Approx. below 102

1. Power {Glow plug side)
2. Power {Coil side)

3. Coil Control

4. Main Power

| v
urasuu-ruzuu:snrrmwmazz@ﬁ
C230-1 FHE 5 P 5 EX £ Bl X TS R e . ?
- 44] a5 |t | a7 [4n a0 |50 59]se| s [ [ 551 se| =7 [ sa [ so] ] @1 e
53 g4 EINE S B B B B S PR 2]‘[
i — E1624-7

Is the measured resistance within specifications ?
YES
P Go to "Compenent Inspection” procedure.

» Check for open in harness.
Repair as necessary and ge to "Verification of Vehicle Repair" procedure.



DTC TROUBLESHOOTING PROCEDURES FL-376

1. Check water heater relay 1.
1} Ignition "CFF" & Engine "OFFE".
2) Disconnect water heater relay.

3) Measure resistance between terminal 2 and 3 of water heater refay connector (Component side).

Specification ;: 50 ~ 600

3 1. Power {Glow plug side)
ﬂ 2. Powar (Coil side)
3. Coll Contral
3 2 -
4. Main Power
& o]
o o) =71
1~
ey
h E1534-8
4} Is the measured resistance within specifications 7 .
_YES | ‘

P Go to " Check for water heater relay operation " as below.

P Substitute with a known-good Main relay and check for proper operation.
[f the problem is corrected, replace main relay and then go to "Verification of Vehicle Repair" procedurs.

2. Check water heater relay operation,

1} Ignition "OFF" & Engine "OFF".

2} Connect water heater relay 1,2 and 3 and disconnect ECM connector.

3) Connect volt meter or test lamp with terminal 3 of water heater connector.

4) [Ignition "ON" & Engine "OFF".

5) Ground terminal 23 of ECM harness connector to operate water heater relay. Or,
Check that water heater relay operates after Engine starts{Perform this test under 60°C}.

() ~oTE

Time to operate water heater refay should not be over than 3 sec.
Because water heater plug can be damaged or Battery can be discharged.

6) Is the power supplied to water heater plug by operating water heater relay ?

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

P Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.



FL-377 FUEL SYSTEM

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Troubie Codes(DTCs}" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

YES -
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-378

DTC P1636 | VOLTAGE REGULATOR MALFUNCTION

The Engine contro! module (ECM) is installed in the passenger compartment. v
The ECM is a solid state device that uses internal circuitry to process the input signals according to controf algorithms-.

A voltage regulator inside the ECM controls power supply to output transistor.

If the signal exceeds threshold value, the ECM judged this as a fault and DTC is set.

ltem Detecting Condition Possible Cause
DTC Strategy s Rationality check
Enable Conditions | « When Ignition switch is off

Threshold Value . Engine < 500 rpm within 1.5

Biagnostic Time e 0 sec. * Faulty ECM
MIL ¢ No
Fuel Limit s No
Fuef Cut + No

EGR Off e No




FUEL SYSTEM

csoisiz

Igintion " OFF ".

Connect scantoo! and select Diagnostic Trouble Code(DTC).
Clear DTC and then, Monitor DTC status.

Is the DTC P1636 is retreived again ?

e

'YES

Substitute with a known-gocd ECM and check for proper operation.
if the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.

Fault is intermittent caused by poor contact in the sensor's and/or ECM’s connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contaminati-
on, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicie Repair® procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes{DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.

3. Areany DTCs present ? ,

_YES.
Go to the appiicable troubleshooting procedure.

System is perfoerming to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-380

[DTC P1638 | MICROCONTROLLER MALFUNCTION

v

Malfunctions are detected using checksum techniques for verifying data.

Digital data is composed of zeros and ones. A checksum is the fotal of all ones in a string of data.
By comparing the checksum value with a stored value, a malfunction can be detecied.

if an overrun occurs during normal operation, the microcontrofier will be monitored when the following test conditions
have been fulfiled :

tgnition start has not occurred.

Accelerator pedal not actuated.

Cruise control is not active.

, WM

No increase in external fuel quantity command.

If the ECM microcontrolier generates threshold value, the ECM judged this as a fault and DTG is set.



FL-381 FUEL SYSTEM

FYNT I

Item Detecting Condition Possiblé Cause
DTC Strategy ¢ Rationality check

Enab!e Conditions | e lgnition cn

e Case 1. microcontroller is reported as defective {recovery
occurred (new program start})

s Case 2! injector is energized as engine while engine speed above
Threshold Value | 2050 rpm and APS is 0 % (fuel cut range)

s Case 3. engine speed has not dropped below 500 rpm within 1.5
sec. after furning the iginition switch off (Watchdog post-run test)

| o Case 4: Gate array communication error occurs . Faulty ECM

e Case 1:; 0 sec.
] o » Case 2;: AT 0.84 sec. MT 0.49 sec.
Diagnostic Time » Case 3 0 sec.

e Case 4: 0.3 sec.

MIL » No
Fuel Limit ® Yes (cased)
Fue! Cut e Yes {case 1.2/4)
EGR Off e No

Igintion " OFF ".

1

2. Connect scantool and select Diagnostic Trouble Code(DTC).
3. Clear DTC and then, Monitor DTC status.

4, s the DTC P1838 is retreived again 7

=

Substitute with a known-good ECM and check for proper operaticn.
if the problem is corrected, replace ECM and then go te "Verification of Vehicie Repair” procedure.

Fault is intermittent caused by poor contact in the sensor’s and/or ECM’s connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contaminati-

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

Go to the appiicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-382

[DTC P1639 | A/D CONVERTER MONITORING MALFUNCTION

*

Intialization of the background test is the first one carried out in the system. _

- It therefora stsris in the internal ROM and leads to supervisor identification by testing and initializing the external bus
and testing the internai RAM.

Afterwards the external RAM is tested and the checksum of the EPROM is calculated.
After starting, A/D converter with all electric connections are monitored continuously by the ECM.
A checksum is the total of all ones in a string of data.

By comparing the checksum value with 2 stored value, a maifunction can be detected.

if the ECM A/D converter generates threshold value, the ECM judged this as a fault and DTC is set.



FL-383 FUEL SYSTEM

Item ' o Detecting Condition - Possible Cause
DTC Strategy « Rationality check

Enable Conditions - e Ignition on

s Case 1: dynamic RAM test failure

s Case 2: APS 2 signal is above 200.38 mV when checking the
Threshold Value | ground connection every 2 second

e Case 3: sensor supply voltage is above 5.16 V or below 4.7 V

e Case 1: 0.1 sec.
Diagnostic Time e Case 2: 0.5 sec. + Faulty ECM
e Case 3: 0.1 sec.

MIL o No
Fuel Limit 8 Yes
Fuel Cut s No
EGR Off s No

« Engine speed is fixed at 1200 rpm without the accel position

Fai \
ail Safe sensor action

1. lgintion " OFF "

2. Connect scantool and select Diagnostic Trouble Code(DTC).
3. Clear DTC and then, Monitor DTC status.

4. Isthe DTC P1638 is retreived again ?

Substitute with a known-good ECM and check for proper operation.
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

NO
Fault is intermittent caused by pcor contact in the sensor’s andior ECM’s connector or was repaired and ECM mem-

ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contaminati-
on, deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2. Qperate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

_YES
Go to the applicable troubleshooting procedure.

System is performing to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-384

‘DTC P1646 | CAPACITOR VOLTAGE MALFUNCTION-BOOSTER VOLTAGE TOO
HIGH

ENT LOCATIO

Special injectors with hydraulic servo-system and electrical triggering (solenoid valve) are used with common rail system
in order to archieve efficient start of injection and precise fuel injection quantity.

The nozzle has opened by the electrical pulse, the energizing currenf is reduced to a lower holding value.

The Injection terminates when the solenoid valve is no longer triggered and closes as resuit.

The switching on the ECM, the current profite of the injector with booster, clear, and recharge phases is the following
step. Capacitor in ECM is function to charge for activating the injectors (1) Capacitor discharge — (2 Pull up current
— (3 Charge (7A) — @ Hold in current (12£1A) — & Charge (&), Hold in control current).

i the signal above threshold value, the ECM judged this as a fault and DTC is set.

ltem : Deatecting Condition Possible Cause

DTC Strétéé; o é_ignal check, hagh
Enable Conditions : « Engine run

Threshold Value e Injector booster vaitage > 95 V (More than 7 times)

Diagnostic Time | » 0 sec. + Faulty ECM
MIL e No
Fuel Limit i No
Fuel Cut = Yes

EGR Off | No




FL-385 _ FUEL SYSTEM

1. Connect scantool to Data Link Cable (DLC).

2. Monitor " Injector Booster Operating Voltage " parameter on the scantool.

FIG 1
1.2 CURRENT DATA
A
»* [11aSS AIR FLOW 473 ng-st
* {FUEL. PRESSURE 276.8bar
* [FUEL PRESS. REGULATOR 16.5 %
ol BOOSTER -U-OPERAT' G INJ -
¥ FUEL QUANTITY 8 moc -
ACCEL.POSITION SENSOR  718.5mU
COOLANWT TEMP. SENSOR  83.9 °C
ENGIME SPEED 752 rpm
L 4
[71x | Iscen] [FuLL]| [PaRT | [GRPH| [HELP|

Fig 1) Normal value with injector booster operating voltage sensor at idle.

s Current data displayed comrectly 7 v

P Fault is intermittent caused by poor contact in the sensor's and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corresion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair” procedure.

P Substitute with a known-good ECM and check for proper operation.

If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

AlR

After a repair, it is essential to verify that the fault has been corrected.

1. Coennect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode and then clear DTC.
2.  Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present 7

G ta the appiicable troubleshgoting procedure.

System is perfoerming to specification at this time.



DTC TROUBLESHOOTING PROCEDURES FL-386

|[DTC P1647 | CAPACITOR VOLTAGE - TOO LOW

Refer to DTC P1646.

item Detecting Condition . Poessible Cause

DTC Strategy :gignal check, low

Enable Conditions | & Engine run
Threshold Value s |njector booster vollage < 10V (More than 7 times)

Diagnostic Time - » O sec. o - Faulty ECM
MIL o No
Fuel Limit s No
Fuel Cut e Yes
EGR Off e No

Refer to DTC P1646.



FL-387 FUEL SYSTEM

[DTC P1661 | CRUISE CONTROL LAMP-OPEN OR SHORT CIRCUIT

The cruise control system keeps the vehicle running at a fixed speed until a signat canceling this fixed speed is receive-
d.

When the main switch "AUTO CRUISE" is turned on with vehicie in the running mode, the battery voltage is applied to
the ECM. When a signal from the control switch is input to the ECM while the vehicle is in state, the cruise control actu-
ator is activited to operate the system.

Also, while the system is operating, "AUTO CRUISE" indicator lamp in the meter assembly lights up.

In case of the cruise control system failure, the engine symptoms will sccur acceleration failure and vehicle speed sett-
ing failure. .

ESCRIFTION

If the signal exceeds threshold value, the ECM judges this as a faultand DTC is set. v

ltem Detecting Condition Passible Cause

DTG Strategy s Votage check, low or high

Enable Conditions | ¢ Engine run

= Case 1: Short for cruise controf lamp circuit.

Threshold Value - | 2 2 Open for cruise control iamp circut. | * Open or shortin.
. cruise control circuit
. - e Case 1:0.5 sec + Faulty cruise
Diagnestic Time e Case 2 . 12 sec control switch
: + Faulty ECM
MIL s No
Fuel Limit s No
Fuel Cut e No

EGR Off + No

Refer to DTC P0564.



DTC TROUBLESHOOTING PRQCEDURES FL-388

1.  Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Control Circuit Inspection” procedure.

Ignition "OFF" & Engine "OFF".

Disconnect ECM connectar.

ignition "ON" & Engine "OFF".

Measure voitage between terminal 14 of ECM harness connector and chassis ground.

AW N

Specification : Approx. 10.8 ~ 13.0v

14. Cruise Indication lamp

| -
% 7] 8] % 6] fee]szfsi] =] m]na]mfee|eelen]es] 5 | *
35|26 |27 2 32 || 205 | e ur e os[ap| a1 [ 42k
a4 a5 ATJAE (43| SO[SH[S2)35 PS4 | 55) 5 [ST)SA a0 (B a1 foe 2
] ad 5 21 20 C00 T G RN Yy 21 BT EY £ ED ) ET 0 | B
J | —
ET1EE1-3

3. Is the measured voltage within specifications ?

P Go to "Component Inspection” procedure.

P Check for open or short in contrel harness.
Repair as nacessary and go to "Verification of Vehicle Repair” procedure.
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1. Check Cruise control indication lamp

1} Ignition "ON" & Enging "OFF".
2) Disconnect ECM connector.
3) Jump terminal 24 of ECM harness connector and chassis ground with jumper wire.
4} s the Cruise control indication tamp turned ON ?
| YES
P Go to "Check buib” as below.

I Check for open or short in signal harness.
Repair as necessary and go t¢ "Verification vehicle Repair” procedure.

2. Check Bulb
1) lgnition "OFF" & Engine "OFF".
2} Remove Instrument Panel and then remove bulb frem instrument panel.
3) Apply 12 voltage to the builb and check that bulb is turned ON.
4} Isthe bulb turned ON ?
5 .

¥ Substitute with a known-good ECM and check for proper operation, ;
If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair” procedure.

P Substitute with a known-good bulb and check for proper operation.
tf the problem is corrected, replace bulb and then go to "Verification of Vehicle Repair' procedure.

5 .

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes{DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

Gio to the applicabie troubleshooting procedure.

System is performing to specification at this time.
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|[DTC P1765 | TORQUE REDUCTION SIGNAL - MAL

The ECM communicate over the CAN are the EMS(Engine Management System}, TCS(Traction Control System) TCM-
(Transmission Control Moudle}. With the introduction of a CAN, only two Lines are required to athieve the same funct-
ion. The information is in digital format . This method does not use a integrated ECM.

Input sighals to TCM through " CAN communication * are as follows.

» Engine rpm, TPS signal, A/C signal, WTS signa!, AFS signal, Vss signal, Shift holding signal (FTCS ON).

Quiput signals from TCM through " CAN communication " are as follows.

» Request signal for torque reduction, ATF temperature, TCM type, TCM error or not, damper clutch on, offigear pos-
ition.

In case of the CAN failure, the engine symptoms will occur the corrupted torque redugction signal information, shift shock
and increasing engine rpm abruptly.

If the CAN communication generates thresheld value, the ECM judges this as a fault and DTC is set.
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DYC DETECTION CONDITION ~ exsizcs:

item Detecting Condition | Possible Cause

DTC Strategy » Signal check, iow

Enable Conditions ! » Ignition on
Threshold Value - ¢ Torgue reduction signal < 200 Nm from TCM to ECM

Diagnostic Time * 5 sec « Faulty ECM
i MIL e No
| Fuei Limit « No
Fuel Cut « No

EGR Off * Yes

TCH ECH [Conneaction information]
TCM ECM i
CAN (HIGH) 3 (224-3 €230 10 CAN (HIGH il
; C224-3Terminal 3 | C230-1 Terminal 10 CAN(high)
CAN (LOW) 4 g  CAN (LOW) c224-3 Terminal 4 | ©230-1 Terminal 8 CAN (iow)
*
[CONNECTOR]
ECM side terminal
MAFS Harnass side connector — — J—
40 HH 32} 31]a0]29| 28] 27]26] 25 14[1s] 161718} 18}z0]21]22[2a]za] 2
|—I |- 24|23)22|21(201& 18|17 a5 |35 a7 28] 5ul4o] a1l az]4a)
11 10 9 1 16[15p141312|11]10| 8 S2{53154{55 58|57 B2 #
B|7[e]|5id4 5|21 72| T3 4 75|76 | 77 7|75 BO| B
b ol a3 4 1
22121110 12 ‘ I L_ll — L-J_L_J
C230-2 C230-1

CH A: 2.8 Y DT: B.14nS CH B: 1.1 4 This test should be inspacted after depressing the HOLD mode

while idling.
tn this CAN communication signal waveform, it is impossible to read

through by displaying the scantool.
M Low sid

HiQh sigd If unstable waveform pattern with non-unifarm frequency or no signal,
replace the ECM or the TCM after checking the wiring harness.

§

I .

iD=

E1765-3
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Connect scantoo! to Data Link Connector(DLC).

Warm up the engine to normat operating temperature.
Maonitor that DTC P1765 is retrieved on scantool.
Is the DTC P1765 is retrieved on scantool 7

P This is problem with automatic transaxie. Go to Automatic transaxle troubleshooting procedure.

L™ =

P Fault is intermittent caused by poor contact in the ECM'’s connector or was repaired and ECM memaory was not
cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair" procedure.

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes{DTCs)” mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in Genera! information.
3. Are any DTCs present ?

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.
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'DTC P2135 | ACCELERATION POSITION SENSOR 2 - RANGE/ PERFORMANCE |

E2135-1

APS(Acceleration Position Sensor) is measured the driver's acceleration using a potentlometer and ATJS signal is tran-
smitted to the ECM. The pedal's position is calculated from the voltage of potentiometer in the APS.

The absence of a mechanical link between the accelertor pedal and injection system presents a risk of loss of control of
the engine in the event of a failure of the component in the charge of providing the driver's request information to the in-
jection system.

Therefore, APS has the two potentiometers whose slides are mechanically solid.

APS 1 decides to the fuel quantity and injection timing in the engine.

If the signal exceeds threshold value, the ECM judges this as a fault and DTC is set.
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ltem Detecting Condition Possible Cause

DTC Strategy s Signal check, high

Enable Conditions | e Ignition on

e APS 1 - APS 2 is above 1.232 W when the APS1 and APS2
signal is below 1.2% ;
e APS 1 - APS 2 is above 308 W when the APS1 and APS2 signal |
Threshold Value | is from 1.8 % to 1.6% . Short in signal '-
e APS 1 - APS 2 is above 406 W when the APS1 and APS2 signal | circuit of APS1 & 2
isabove 7 % » QOpen in signal
circuit of APS1 & 2
e 1+ Open in ground

Diagnostic Time | o 2.4 sec.

MIL o Yes o circuit of APS1 & 2
Fuel Limit » Yes * Faulty APS 1
Fuel Cut s No » Faulty APS 2
EGR Off e No + Faulty ECM
# Engine speed is fixed at 1200 rpm without accel pedal sensor
action.
. ¢ Engine performance is reduced.
Fail safe e Air conditioning system is deactivited as against the vehicle speed

and the engine rpm.
¢ Cruise control system inhibited. ,

APS
Accel pedal position tdle Position (0%) Fully acceleration {100%)

Signal votage f 02~05V 1.6~25V




FUEL SYSTEM

APS ECH [Connection Information]
L G236 78 APS 1 power 1 £230-1 Terminal 76 APS 1 ground
2 77 APS 1 signal 2 C230-1 Terminal 77 APS 1 signal
5
| 1] 6 APS 1 ground 3 | C230-1 Terminal 78 APS 1 power
Bl APS Z powar 4 | ¢230-1 Terminal 75 APS 2 ground
1 )
80 APS 2 signal
ey s 5 | G230-1 Terminat 80 APS 2 signal
T3 AFS 2 ground .
S 6 C230-1 Terminal 81 APS 2 power
[CONNECTOR]
APS Harness side connector ECM side terminal
o) ol | [
“”33 53] 1]30]za [2ef27]2e]es a7 [a]a [i]n1zfsa]sa]18]16]17] 18] 18]20]21
24|22 | 22121200 1B 57 1 IF 25(26)2 3103233 (34| 35| 36| 3722 |3%|40
¥ i 1815 14p13n2 1110 9 44 (4514614714848 | 50}51 | 52| 53| 54| 55| 58|57 i
'35‘34[:3‘ alv|efsiafalz] I &8|Ba|70171| 72| 73| 74{ 751 76 T4 76
L— C_JLF i)
£230-2 €230-1

v
CH a: 3.7 U DT: 538.8Bm3 CH B: 2.2 Y This test should be inspected after depressing the HOLD mede
H from run after the sudden acceleration.
A As accel pedal is pressed down fully, the intensity of the APS
1 & 2 waveform increases individually.
APS 1 signal voliage is less than 1V to over 4V and APS 2 is
1/2 voltage as against APS 1 voltage.
The waveform pattern become increasing upward rapidly when
the engine speed increases.

Zoom 1x

| [IEY [zoon] [MEHO | [RECD] [MENU]
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1. Connect scantool to Data Link Cabie (DLC),
2. Warm up engine to normat operating temperature.

3. Moniter "Acceleration Position Sensor” pararneter on the scaniool.
FIG1

1.2 CURRENT DATA

3 |ACCEL. POSITION SENSOR 27.4 %
ACCEL. POSITION SENSOR - |

BATTERY UOLTAGE 14.2 4

HASS AiR FLOW 354 mg-st
INT.AIR TEMP.SNSR 28.2 *C
COOLANT TEMP. SEMSOR 52.8 °C
ENGINE SPEED 2182 rpn

VEHICLE SPEED SENSOR B Kb

¥

[FIX |[SceN]| [FULL] [PaRT] [GRPH| [HELP]

Fig 1) Signal increases when depressing accel pedal.

Is the Current data displayed correctly ? ,
'YES

Fault is intermittent caused by poor contact in the sensor’s and/or ECM's connector or was repaired and ECM memory

was not cleared. Thoroughly check connectors for [ooseness, poor connection, bending, corrosion, contamination, det-
erforation, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair' procedure.

P Go to "W/Harness Inspection” procedure.
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1. Many malfunctions in the electrical system are caused by poor harness and terminals.
Faults can also be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterieration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to "Signal Circuit Inspection” procedure.

SIGNA

1. Check for open or short in APS 2 Signal harness
1) Ignition "OFF".
2) Disconnect APS sensor connector.
3) Ignition "ON" & Engine "OFF". '
4) Measure voltage between terminal 1 of the sensor harness connector and chassis ground

Specification : 4.8 ~ 5.1V ” . ,

1. APS 2 Signal
2. APS 1 Signal
3. APS 2 Power
4. APS 2 Ground
5.APS 1 Ground
8, APS 1 Power

= E2135-5

5) Is the measured voltage within specifications ?

P Go to "Check for open or short in APS1 Signal harness" as below,
» Check for open or short in APS2 signal harness. Repair as necessary and go to "Verification vehicle Repa-
-~ i procedure.
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2. Check for open or short in APS1 signal harness

1)
2)
3)

4)

5)

Ignitien "OFF"
Disconnect AP sensor connector
Measure voitage between terminal 2 of the sensor harness connector and chassis ground.

Specification : 4.8 ~ 5.1V

1. APS 2 Signal
2. APS 1 Signal
3, APS 2 Power
4_APS 2 Ground
5. APS 1 Ground
6. APS 1 Power

E2135-6G

Is the measured voltage within specifications ?

YES
P Go to "Ground Circuit Inspection” procedure.

P Check for open or short in APS1 harness. Repair as necessary and go to "Verification of Vehicle Repair”
procedure.

-

El

1. Check for open in APS2 harness.

1
2)
3)

ignition "OFF".
Disconnect AP sensor and ECM connector.

Measure resistance between terminal 4 of the sensor harness connectar and terminal 79 of ECM harness co-
nnector

Specification : Approx.below 10

1. APS 2 Signal
2. APS 1 Signal
3. APS 2 Power
4. APS 2 Ground
5. APS 1 Ground

6. APS 1 Power
(v"Gs‘ﬂ"ziﬂillﬁEIYknlﬂmglf‘ﬂZd & ‘l
25| 2817 | paen [32 |31 {22} e e fos | av [aa | as s ]] | a2ts
rfases]ar|safas[cal e [az] sl w [ os [ sa 57 sl = [{ [For fee 2
56| 67| oa [ea [ rof 113 7z]| 2 7a] ssfre | 7 { va [l ma] 21‘|

7 L — E2135-7
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FUEL SYSTEM

4)

Is the measured resistance within specifications ?

YES
P Go to "Check for open in APS1 ground harness” as below.

» Check for open in APS2 ground harness. Repair as necessary and go to "Verification of Vehicle Repair”
procedure. '

2. Check for open in APS1 harness

1}
2)
3)

4)

Ignition "OFF".
Disconnect AP sensor and ECM connector.

Measure resistance between terminal 5 of the sensor harness connector and terminal 79 of ECM harness co-
nnector.

Specification : Approx.below 102

<C-256
N0 1. APS 2 Signal
2. APS 1 Signal
3. APS 2 Power
4. APS 2 Ground
5.APS 1 Ground
8. APS 1 Power

C230-1 v

181 NEI!EEN 4 s 4
e |40 A1 47 4
] |F=2 |5 eoler |2z
TE TEETS, Fa a8

Iguaam:n"'""

B
o

— [— E2:35-8
Is the measured resistance within specifications ?

YES
P .Go to "Compenent inspection” procedure.

P Check for open in APS1 ground harness. Repair as necessary and go to "Verification vehicle Repair" proc-
edure.
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1. Check APS
1) Ignition "OFF".
2} Disconnect APS connector.
3) Measure resistance between terminals 3 and & of the sensor connector(to IAT sensor side).
Specification : 1.7k(2 + 0.8k(2 (20°C)
1. APS 2 Signal
2. APS 1 Signal
3. APS 2 Power
4. APS 2 Ground
5. APS 1 Ground
8. APS 1 Power
E2135-8
4} s the measured resistance within specifications ? Y

YES.

P Substitute with 2 known-geod ECM and check for proper operation.
If the problem is comrected, replace ECM and then go to "Verification of Vehicle Repair procedure.

P Substitute with a known-good APS2 and check for proper operation.
If the problem is corrected, replace APS2 and then go to "Verification of Vehicle Repair” procedure.

After a repair, it is essential to verify that the fault has been comracted.

1. Connect scan tool and select "Diagnestic Trouble Codes(DTCs)" mode and then clear DTC.

2. Operate the vehicle within DTC Enable conditicns in General information.

3. Areany DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System is performing to specification at this time.
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FUEL SYSTEM

DTC P2228 | ATMOSPHERIC PRES?URE SENSOR - LOW INPUT

E424DA53

P2z25—1

An atmospheric pressure sensor is used to detect changes in barometric pressure that can alter the intake air density,
resulting in improper air-fuel ratio.

To compensate for this type of deviation, the amount of fuel injected is controlied.

For example, the amount of fuel injected is decreased to compensate for the lower intake air density caused by the de-
creased barometric pressure.(high altitude) The atmospheric pressure sensor is located in the ECM.

ltem Detecting Condition Possible Cause
DTC Strategy ¢ Signal cﬁéck, low o
| Enable Conditions | & ignition on -
Threshold Value | » Output signal < 0.15V o
__'Diagnostic Time s 2 secC. -
1L « NO + Faulty ECM
Fuel Limit ¢ NO
Fuei Cut s NO
EGR Off s NO
B Fail safe » Barometric pressure is fixed at a value of 900 hPa by the ECM.




DTC TROUBLESHOOTING PROCEDURES FL-402

Atmospheric Pressure SensoR

Prossre Approx 1000+30hPa |

1. Connect scantool to Data Link Cable {DLC).
2. Monitor * Barometric Pressure Sensor " parameter on the scantool.

FIG1
1.2 CURRENT DATA
A
3 |ENGINE SPEED 751 rpm

BAROVMETRIC FRESS.SNSR, 182 kPa .
YEHICLE SPEED SENSOR B  Km/h | ®
FUEL PRESSURE 276.8bar
FUEL PRESS. REGULATOR 16.6 ¥
EGR ACTUATOR 95.8 %
CLUTCH SW.CH/T ONLY) ON
BRAKE SYITCH OFF

' "'
[F1¥ | IsceN]| [FULL| [PART | [GRPH] [HELP]

Fig 1) Normal value with barometric pressure sensor sensor at idie speed
{s Current data displayed correctly ?

» Fault is intermittent caused by pcor contact in the sensor’s and/or ECM's connector or was repaired and ECM mem-
ory was not cleared. Thoroughiy check connectors for looseness, poor connection, bending, carrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair procedure.

P Substitute with a known-good ECM and check for proper operation.

if the problem is corrected, replace ECM and then go to "Verffication of Vehicle Repair” procedure.
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After a repair, it is essentiai to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)” mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Are any DTCs present ?

-YES

Go to the applicabie troubleshooting procedure.

System is performing o specification at this time.
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[IDTC P2229 | ATMOSPHERIC PRESSURE SENSOR - HIGH INPUT

An atmospheric pressure sensor is used to detect changes in barometric pressure that can alter the intake air density,
resulting in improper air-fuel ratio. .

To compensate for this type of deviation, the amount of fuel injected is controlled.

For example, the amount of fuel injected is decreased to compensate for the lower intake air density caused by the de-
creased barometric pressure.(high altitude) The atmospheric pressure sensor is located in the ECM.

DTC DESC
If the signal below threshold value, the ECM judges this as a fault and DTC is set.

Item - Detecting Condition Possible Cause

DTC Strategy . S:gnal check, low

Enable Conditions | e Ignition on
Threshold Value e Qutput signal < 4.9V

Dlagnostlc Time e 2 sec.

MIL e NO » Faulty ECM
Fuel Limit * NO
Fuet Cut o NO
EGR Off s NO

Fail safe . Bérametric pressure is fixed at a value of 200 hPa by the ECM.
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Atmospheric Pressure Sensor
Pressure Approx. 1000 + 30 hPa

1. Connect scantoot to Data Link Cable (DLC).
2. Monitor " Barometric Pressure Sensor " parameter on the scantool.
FIG1

1.2 CURRENT DATA

* [ENGINE SPEED 791 rpm
BAROMETRIC PRESS.SNSE 182 kPa
VEHICLE SPEED SENSOR 8 Knsh | ®

FUEL PRESSURE 276, Bbar
FUEL PRESS. REGULATOR  16.6 %
EGR ACTUATOR 95.8 %
CLUTCH SW.(M-T ONLY) ON

BRAKE SWITCH OFF

v ,

FIX | [8CRN] [FULL] [PaRT | [GRPH] [HELP|

Fig 1} Normal value with barometric pressure sensor sensor at idle speed
s the Current data displayed correctly ?
YES
P Faultis intermittent caused by poor contact in the sensor's and/or ECM’s connector or was repaired and ECM mem-

ory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage. Repair or replace as necessary and go to "Verification of Vehicle Repair’ praocedure.

» Substitute with a known-good ECM and check for proper operation.

If the problem is corrected, replace ECM and then go to "Verification of Vehicle Repair" procedure.
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After a repair, it Is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes{(DTCs)" mode and then clear DTC.
2. Operate the vehicle within DTC Enable conditions in General information.
3. Areany DTCs present ?

YES.

Go to the applicable troubleshoating procedure.

System is performing to specification at this time.
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FUEL DELIVERY SYSTEM-DIESEL

COMPONENTS 3943838

Injector

@ High Pressure (HP) Pump
I_?_l Cammon Rail

E High Pressure Plpe (Injector¢—Common Rail)
@ High Pressure Pipe {HP Pump-—Common Rail}
[6] Fuel Filter

Fuel Pump {Low Pressure)

Fuel Tank

EFQENOIC




FUEL DELIVERY SYSTEM-DIESEL

FL-408

& caution

*

Common Rail Fuel Injection System is subject
to extremely high pressure (Approximately 1,350
bar)

Never perform any work on injection system with
engine running or within 30 secods after the en-
gine stops.

Always pay attention to safety precaution.
Ensure the absolute cleanliness.

It is not recommanded to remove the injeciors
without any notice.
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FUEL SYSTEM

FUEL LINE

SCHEMATIC DIAGRAM

EEZ200937

Fuel Tank

Pre-filter

Fuel Pump (Low pressure)
Fuel Filter

Low Pressure Fuel Line
High Pressure Pump

SRS

—+ = e~

High Pressure Fuel Line
Common Rail

Injector

Fuel Return Line

. ECM

LWGEOD4K
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LOW PRESSURE FUEL SYSTEM COMPONENTS
FUEL PUMP

The fuel pump is either an electric fuel pump with pre-filter,
or a gear-type fuet pump. The pump draws the fuel from
the fuel tank anad continually delivers the required quantity
of fuel in the direction of the high-pressure pump.

FUEL FILTER

Inadequate filtering can fead to damage at the pump com-
ponents, delivery valves, and injector nozzles. The fuel fi-
iter cleans the fuel before it reaches the high-pressure pu-
mp, and there by prevents premature wear at the pump’s
sensitive components.

HIGH PRESSURE FUEL SYSTEM COMPONENTS
HIGH PRESSURE PUMP

The high-pressure pump pressurizes the fuel to a system
pressure of up to 1,350bar. This pressurized fuel then pa-
sses through a high-pressure line and inte the tubular co-
mmen rail.

COMMON RAIL {HIGH PRESSURE ACCUMULATOR)

Even after an injector has taken fuel from the rail in order
to inject it, the fuel pressure inside the raii remains practi-
cally constant. This is due to the accumutator effect arising
from the fuel's inherent elasticity. Fuel pressure is measu-
red by the rail pressure sensor and maintained at the des-
ired level by the pressure-control valve.

INJECTORS

The nozzles of these injectors open when the solenoid va-
Ive is triggered and permit the fiow of fuel. They inject the
fuel directly into the engine's combustion chamber. The
excess fuel which was needed for opening the injector no-
zzles flows back to the tank through a coliector line. The
return fuel from the fuel pressure contrel valve and from
the low-pressure stage is also led into this collector fine
together with the fuel used to lubricate the high-pressure

pump.

HIGH PRESSURE PIPE

These High Pressure Pipes carry the high-pressure fuel.
They must therefore be able to permanently withstand the
maximum system pressure and, during the pauses in inje-
ction, the sometimes high-frequency pressure fluctuations
which occur. They are therefore manufactured from steel
tubing. Narmally, they have an outside diameter of 6 mm
and an internal diameter of 2.4 mm. The injection lines be-
tween the commoen rail and the injectors must all be of the
same length. The differences in length between the common
rail and the individual injectors are compensated for by
using slight or pronounced bends in the individual lengths
of ubing. Nevertheless, the injection lines should be kept
as short as possible.
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FUEL SYSTEM

INJECTOR

DESCRIPTION  cga5ie4n

The start of injection and the injected fuel quantity are ad-
justed by electrically triggered injectors. These injectors
supersede the nozzle-and-holder assembly (nozzle and
nozzle-helder). Similar to the already existing nozzle-holder
assemblies in direct-injection (D1} diesel engines, clamps
are preferably used for installing the injectors in the cylinder
head. This means that the Common Rait injectors can be
installed in already existing Di diesel engines without ma-
jor modifications to the cylinder head.

Rsturn line
Injector connector
Fixing cfip ?— Fual inlet {from rail}
Fixing bolt
injector clamp bz Seal ring

LWGESS0A

- The hole-type nozzle
- The hydradlic servo-system
~  The seclenoid valve

Fuel is fed from the high-pressure connection to the nozzle
through the passage,and to the control chamber through
the feed orifice. The control chamber isconnected to the
fuel return via a bleed orifice which is opened by the sole-
noidvalve.

With the bieed orifice closed, the hydraulic force applied to
the valve controlplunger exceeds that at the nozzle-needle
pressure shoulder. As a result,the needle is forced into its
seat and seals off the high-pressure passagefrom the co-
mbustion chamber.

When the injector's solenoid valve is triggered, the bleed
orifice is cpened.This leads to a drop in control-chamber
pressure and, as a result, the hydraulicpressure on the
plunger aise drops. As soon as the hydraulic ferce drops
belowthe force on the nozzie-needle pressure shoulder,
the nozzle needle opensand fuel is injected through the
spray holes inta the combustion chamber This indirect co-
ntrel of the nozzle needle using a hydraulic force-amplific-

ationsystem is applied because the forces which are nec-
essary for opening the needlevery quickly cannot be dire-
ctly generated by the solenoid valve. The so-calledcontrol
quantity needed for cpening the nozzle needle is in addit-
jon to thefuel quantity which is actually injected, and it is
ied back to the fuel-returnline via the controf chamber's
orifices.

In addition to the controf quantity, fuel is alsc lost at the
nozzle-needleand valve-plunger guides. These control and
leak-off fuel guantities are returnedto the fuel tank via the
fuel return and the collector line to which overflow valve,
high-pressure pump, and fuel pressure contrel valve and
also connected.
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METHODD OF OPERATION  cgocruse

Injector {schematic)

U R L

. Injector closed (at-rest status)

Injector opened (injection)

Fuel return

Electrical connection

Triggering element {solencid valve}
Fuel inlet (high pressure) from the rail
Valve ball

“oe®NG

Bleed orifice

Feed orifice

Valve control chamber
Valve control plunger

. Feed passage to the nozzle
. Nozzle needle

LWGEZB1A
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FUEL SYSTEM

The injector's operaticn can be subdivided into four opera-
ting states withthe engine running and the high-pressure
pump generating pressure;

Injector closed {with high pressure applied)

Injector opens (stant of injection)

Injector opened fully

LN =

Injector closes {end of injection)

These operating states resuit from the distribution of the
forces appliedto the injector's components. With the engine
at stand still and no pressurein the rail, the nozzle spring
closes the injecior.

1. INJECTOR CLOSED (AT-REST STATUS)

In the at-rest state, the solenoid valve is not energized and
is thereforeclosed (See "A™" IN Figure). With the bleed ori-
fice closed, the valve springforces the armature's bali ont-
othe bleed crifice seat. The rail's high pressurebuilds up in
the valve control chamber, and the same pressure is also
presentin the nozzle's chamber volume. The rail pressure
applied at the control plunger'send face, together with the
force of the nozzie spring, maintain the nozzlein the closed
positionagainst the opening forces applied to its pressure
stage.

2. INJECTOR OPENS (START OF INJECTION)

The injector is in its at-rest position. The sclenoid valve is
enetgized withthe pickup current which serves to ensure
that it opens quickly {See "B" inFigure). The force exerted
by the triggered solenoid now exceeds that of thevalve sp-
ring and the armature opens the bleed orifice. Almost imm-
ediately,the high-level pick-up current is reduced to the lo-
wer holding current requiredfor the electromagnet. This is
possible due to the magnetic circuit's airgap now being
smaller. When the bleed orifice opens, fuel can flow from
thevalve-control chamber into the cavity situated above it,
and from there viathe fuel return to the fuel tank, The bieed
orifice prevents complete pressurebalance, and the press-
ure in the valve controf chamber sinks as a result This leads
to the pressure in the valve-control chamber being lower
than thatin the nczzle’s chamber causes a reduction in the
force exerted on the centrolpiunger, the nozzle needle op-
ens as a result, and injection starts. The nozzleneedie's
opening speed is determined by the difference in the flow
rate throughthe bleed and feed orifices. The control piunger
reaches its upper stop whereit remains supported by a cu-
shicn of fuel which is generated by the flow offuel between
the bleed and feed orifices. The injecter nozzle has now
openedfully, and fuel is injected into the combustion cham-
ber at a pressure aimostequai to that in the fuel rail. Force
distribution in the injector is similarte that during the open-
ing phases.

3. INJECTOR CLOSES (END OF INJECTION}

As soon as the solenocid valve is no longer triggered, the
valve spring forcesthe armature downwards and the ball
closes the bleed crifice. The armatureis a 2-piece design.
Her, although the armature plate is guided by a driversho-
ulder in its downward movement, it can "over spring” with
the retumn springso that it exerts no downwards-acting for-
ces on the armature and the ball. This closing of the bieed
orifice leads to pressure build up in the controlchamber
via the input from the feed orifice. This pressure is the same
asthat in the rail and exerts an increased force on the con-
trol plunger throughits end face. This force, together with
that of the spring, now exceeds theforce exerted by the
chamber volume and the nozzle needle closes. The nozz-
leneedle's closing speed is determined by the flow through
the feed orifice Injection ceases as soon as the nozzle ne-
edle comes up against its bottomstop again.

CLEANING  cpai7100

CAUTION

+  Common Rail Fuel Injection System is subject
to extrembly high pressure (Approximately 1,350
bar)

»  Never perferm any work on injecticn system with
engine running or within 30 seconds after the
engine stops.

«  Always pay attention to safety precaution.
«  Ensure the absolute cleanliness.

+ ltis not recommended to remove the injectors
withcout any notice.

It must be needed to clean the injector when injector is
used again.

1. Clean the injectar in vertical position in an ultra-sound
bath.

2. If necessary, clean the injector body and sealing su-
rface on the nozzle retaining nut also, using a fine
cleaning cloth to remove any dirt residue.

Dc not remove the protection caps to do that.

3. The nozzle-shaft must only be cleaned in an ultraso-
und bath and in a vertical position.

A mechanical cleaning of the nczzie-shaft by wire-b-
rush is not permitted.
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REMOVAL  cgcsoros

CAUTION

-

Commaon Rail Fuel Injection System is subject
to extremely high pressure (Approximately 1,350
bar)

Never perform any work on injection system with
engine running or within 30 seconds after the
engine stops. :

Always pay atiention to safety precaution.
Ensure the absolute cleanliness.

It is net recommended te remove the injectors
without any notice.

1. Turn ignition swithc tc OFF position..

2. Disconnect the negative battery (-) terminal and wait
for about 30 seconds.

3. Pull off the injector electric connector (A).

4

Unfasten the high-pressure pipe (
common rait and the injector: -

A) connecting the

LWGEDD4M

Remove the injector return hose (A) by pulling the fi-

xing-clip {B).

LWGECO4L

CAUTION

Plugs must be instalied and/or uninstalled only
with the ignition switch turned OFF.

Do not extremely bend or squeeze the cable,
do not bring them in contact with sharp edges,
and also secure cables against vibrations.

LWGEQDAN
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6. After puliing the injector plug cap (A} vertically, rotate REPLACEMENT 555078
it clockwise and remove it.

CAUTION

+  Common Rail Fuel Injection System is subject
to extremely high pressure (Approximately 1,350
bar) .

*  Never perform any work on injection system with
engine running or within 30 seconds after the
engine stops.

+  Always pay attention to safety precaution.
. Ensure the absolute cleanliness.

+ Itis not recommended to remove the injectors
without any notice.

1.  Remove the injecter according to removal procedur-
€.

2. Check the injector grade on top of the injector, and
then replace the used injector with a new one in same
LWGEQD40 grade with used cne.

7. Remove injector by unscrewing injector clamp bolt @ NOTE
(A)
n If it is impossible to repiace the used infector with a
CAUTION new injector in same grade, replace-if with the new one
in different grade according to the table beiow.
Before re-installing injector, clean the cylinder head
bore and sealing surface.

1. Insert the brush.
2. Clean the sealing surface and blow out.

MARKING

Grade

X
Combination 1 0
LWGEQQ4F Combination 2 1
Combinaticn 3 C

1
2
0

Combination 4

Combination 5

NI N W W A=

Combination 6
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INSTALLATION  cpcpocrc

A caution

Common Rail Fuet Injection System is subject
to extremely high pressure (Approximately 1,350
bar)

Never perform any work on injection system with
engine running or within 30 seconds after the
engine stops.

Always pay attention to safety precaution.
Ensure the absolute cleanliness.

It is not recommended to remove the injectors
without any notice.

1. Insert the new seal ring.

Retumn ling

Injecior connegior
Fixing clip r Fue! inlet {from: nail)

C

1

—

Fixing bolt [:

Injacior clamp % Seal ring
LWGEGEDA
CAUTION

Whenever using the old injector again, the clamp
fixing bolt and seal-ring are replaced with a new
ane.

Before re-installing injector, clean the cylinder
head bore and sealing surface.

2. Insert the injector assembly into the cylinder block.
At this time, do not touch the nozzle tip.

3. Spread oil on the injector tip and the cylinder head.

4. Install the injector by installing the clamp with ctamp
bolt.

Tightening Torques
Injector Clamp Bolt installation :
25 ~29 N-m (18.44 ~ 21,39 |b-ft)

5. Install the injector plug cap (A} by rotating it counter
clockwise.

LWGEECIAC

6. Install the high pressure pipe {A) connecting the inje-
ctor and the commaon rail,

LWGEEOD4M



FL-417

FUEL SYSTEM

Tightening Torques
High Pressure Pipe installation nut:
25 ~ 28 N'm {18.44 ~ 21.39 |b-ft)

7. Connect the return hose {A) by inserting the fixing
clip (B).

LWGEDD4N

CAUTION

Afixing clip that was removed must be replaced with
d new one.

8. Connect the injector electric connector (A).

LWGEQRL

9. Connect the battery {-} cable.

10. Start the engine and check for leakage on high pres-
sure fuel line,

CAUTION

Check the fuel-system visually for any leakage. If a le-
akage is defected even have been used the correct to-
mque, the component(s) must be exchanged.
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INSPECTION  ccgransp

USING HI-SCAN(PRO)

+  COMPRESSION TEST

« [DLE SPEED COMPARISON

+  INJECT QUANTITY COMPARISON
TEST PROCEDURE

1. Connect Hi-Scan(Pro} and select "Vehicle” and "En-

gine Test Function".

1. HYUNDAI VEHICLE DIAGNOSIS

MODEL : TUGSON
SYSTEM : ENGINE(DIESEL)

WGT
01. DIAGNOSISTIC TROUBLE CODE
02. CURRENT DATA
03. FLIGHT RECORD
04. ACTUATION TEST
05. SIMU-SCAN
06. IDENTIFICATION CHECK
ﬂ?. EMGINE TEST FU.I\ICTION '

08. DATA SETUP{UNIT CONV.)

E50T

Information for ECM version is displayed as below.

1.7. COMPRESSION TEST

SYSTEM IMFORMATION
P/N : 33100-27920
S/W : 8652MDVE

his function is availablg

If you ready, press [ENTER].

<Available system>

1.7. COMPRESSION TEST

SYSTEM IMFORMATION
P/N : 39100-27820
8/ : 8652MDVA

<This function is not available,

Not all ECM version support
this function
If you ready, press [ENTBR].

<Not available system:

EFBCEE0E

After pressing "[ENTER]" select "COMPRESSION

TEST" mode and press "[ENTER]".

1.7. COMPRESSION TEST

01. COMPRESSION TEST
02. IDLE SPEED COMPARISON
03. INJECT, QUANTITY COMPARISON

EFBCESBOD
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4. Set the test condition described as below screen and
then, crank engine. When engine stop message being

appeared, stop cranking.

7.1. COMPRESSION TEST

This test is used for detacting
cylinder spacific engina speed
without injection.

* Test condition
- Shift lever :PorN
- Engine : Stop (IGN. ON)

- Electrical Load ; OFF
If you ready, now cranking, and stop
cranking when stop message appear on
the screen. Press [ENTER].

5. Press "ANAL" and the test result is appeared.

EFBCEE0E

7.1 COMPRESSION TEST

Cylinder engine speed{RPM)

#1 #2 #3 #4

356 353 65 355
356 68 as7 356
356 356 356 as5
356 356 356 356
357 356 355 356
356 355 355 355
355 356 355 355

]

>

/

When the stop message appear, stop cranking.

3 w~NoTE

During cranking engine does not start.

EFRCAB0F

7.1 COMPRESSION TEST

Cylinder engine speed(RPM)

Press "AV(G" and the data average of each cylinder is

#1 #2 #3 #4
358 355 355 355
356 356 357 356
358 358 356 355
356 356 356 356
357 356 355 356
356 355 355 355
355 356 355 355
_
( - D AVE HELP
L
Data scanning butten

appeared.

Press "HELP" and description of the data is appeare-
d.

4

Cylindar engine speed(RPM)

Spesd(RPM) 200 250 300 350 AvG

# oyl SR 355
#2 cvyL. SR 355
#3 cvL. AN A 355
# cv.. NN 355
[

PREV (| HELP)

. —c

\

7.1 COMPRESSION TEST

"The highar cylinder engine speed:

- »The low comprassion pressure.
*It can help to identify the
mechanical defects.

PREY

EFBCE50H

EFRCEEDG -
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7. After pressing "ESC", select "IDLE SPEED COMPA-
RISON" and press "[ENTER]".

7.1 COMPRESSION TEST

0t. COMPRESSION TEST

. 02.IDLE SPEED COMPARISON E

03. INJECT. QUANTITY COMPARISON

EFQEC02A

7.2.IDLE SPEED COMPARISON

This teslis used for detecling
cylinder specific engine speed with
injector energizing.

{Cylinder balancing function is
deactivated.)

* Test condition
- Compression test : Normal
- Shift lever ‘ParN
- Engine cldte
- Electricat Load : OFF

If you ready, Press [ENTER]

Set the test condition described as helow screen and
press "[ENTER]".

G30J

9.

The rpm data of each cylinder is appeared.

7.2 |DLE SPEED COMPARISON

Cylinder engine speed{RPM)

#1 #2 #3 #4
780 80O 752 770
736 798 756 772
794 800 752 770
794 BOZ 754 772
794 802 754 770
794 802 758 774
792 802 752 772
Analyze the tesl result.
EN
(( anaL
P e
7.2 IDLE SPEED COMPARISON
Cylinder engine speed{RFM)
Ll
#1 #2 3 #4
784 774 7o 764
786 778 788 766
786 776 788 766
788 780 790 768
784 776 786 764
788 780 792 770
786 776 788 7656
S
< > i( ava) HELP
|

EFBCEEIK
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10, Press "AVG" and teh data average of each cylinder is 11. After pressing "ESC", select "INJECT QUANTITY

appeared. COMPARISON" and press "[ENTER]".
Press "HELP" and description of the data is appeare-
d. 7.2 |DLE SPEED COMPARISON
01. COMPRESSION TEST
Cylinder engine speed(RPM) 02.!DLE SPEED COMPARISON
. 03, INJECT, QUANTITY COMPARISON-)
Speed(RPM) 650 700 750 800 AVG. j )
] 793
2 oy I 800
#3 oy I 753
#cv.. HINREEEEN 771
EFEICTA
12. Set the test condition described as below screen and
P HELP " "
Rev|( HeLp) press "[ENTER]".
I 7.3 INJECT. QUANTITY COMPARISON
7.2 IDLE SPEED COMPARISCN This test is used for detecting
R . cyfinder specific quantity with +
Tq_ehlowgr e;ng!ne slpeled: it individua! enargizing of injector. s
->he injecior IPIEC S jess quantity {Cylinder batancing function is
than other injectors. fivated
*The higher engine speed: activa o ]
-»The injector injecls more quantity Test condition
ihan other injectors. - Compression test : Normal
- Shift lever PorN
- Engina tidle
- Electricat Load : OFF
If you ready, Press [ENTER].
PREV EFBCBSCO

EFBCEROW
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13. The data of each c¢ylinder about RPM and compens- 14. Press "HELP" and description of the data is displayed
ating injection quantity is appeared. as below.
7.3 INJECT. QUANTITY COMPARISON 7.3 INJECT. QUANTITY COMPARISON
Eng. Speed{RPM) Injection guantity{mm3) “The positive correction value:
. ] -=The fuel injection of the cylinder
#1 #2 #3 w4 #2 #3 #4 is less than that of other cylinder.
702 | gon0 | 758 | 774 | a0 | 20 | 28 |-24 *The negalive correction value:

-=The fuel injection of the cylinder
is more than that of olhar cylinder.
*Exireme correction value identifies a

788 | 788 | 760 | V74 | 4.0 | -29 | 27 |-24
794 { 802 | 758 | 776 | 40 |28 )27 (-24

792 798 758 774 4.0 -2.8 27 1-24 problematic injector.
788 | 798 | 758 | 772 | 40 |-28 j-26 |-24 After replacinga injactor with new one,
794 | 802 | 758 | 772 | 40 | -2B {-28 |25 reset & confirm tha engine condition.
790 798 | 754 | V70 | 40 -29 | -28 |25
Analyze the test result. EFBLRAOR
ANAL 15. Replace the default injector, and then repeat previous
test modes to check if the injector is normal.

’ WIRING HARNESS INSPECTION

Cylinder engine speed(RPM) Refer to P0261 ~ P0272 DTC inspection procedures.

Spesd(RPM)B50 700 750 800 AVG .
#t oyl R 791 '
w2 cv.. I 799
#3 cvL. NG 757
#cy.. NN 773
Quant.(mmy -4 -2 ] 2 AVG
#oCYL ' — I
#2 CYL. I | 28
#3 CYL. ] i 2.7
#4 CYL. i ] i P23

PREV (] HELP>

e Sy

<Abnormal stalex J—
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ACCUMULATOR

The common rail stores the fuel at high pressure. At the
same time, the pressure oscillations which are generated
due to the high-pressure pump delivery and the injection of
fuel are damped by the rail volume. This comman rail is
commen to all cylinders, hence its name "commen raif”.
Even when large quantities of fuel are extracted, the com-
mon rail maintains its inner pressure practically constant
from the moment the injector opens.

In order to comply with the wide variety of engine installa-
tion conditions, the common rail with its flow limiters and
the provistions for attaching rail pressure sensor, fuel pre-
ssure control valve, and pressure {imiter valve is available
in a number of different designs.

The available common rail volume is permanently filled
with pressurized fuel. The compressibility of the fuel resu-
fting from the high pressure is utilized to achieve the accu-
mulator effect. When fuel leaves the rail for injection, the
pressure variations resulting from the pulsating fuel supply
from the high-pressure pump are compensated for.

REMOVAL

CAUTION

«  Common Rail Fuel injection System is subject
to extremely high pressure (Approximately 1,350
bar)

+  Never perform any work on injection system with
engine running or within 30 seconds after the
engine stops.

+  Always pay attention to-asfety precaution.
+  Ensure the absolute cleanliness.

« ltis not recommended to remove the injecters
without any notice.

1. Turn ignition switch to OFF position

2. Disconnect the negative battery (-) terminal and wait
for about 30 seconds

3. Remove the high pressure pipe (A) connecting injec-
tors and commaon rail

4. Remove the high pressure pipe (B) connecting high
pressure pump and common rail.

5. Disconnect the fuel pressure regulator connector (C}
and rail pressure sensor connector (D).

6.

7.

Disconnect the return lines (E).

LWGEIC4R

Remove the common rail {A) by unscrewing the three

mounting bolts (B).

LWGEICAS
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INSTALLATION

Tightening Torques
common rail mounting boit :
8~ 10 N-m {589 ~7.37 Ibf)

Installation is in the reverse order of removal.
Tightening Torques

Common rail mounting bolt:

8§ ~10 N-m (5.9 ~ 7.37 |b-fi)
High pressure installation nut’
25~ 29 N-m (18.44 ~ 21.39 Ib-ft}
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HIGH PRESSURE FUEL PUMP

DESCRIPTION  cggcgeea

The high-pressure pump is the interface between the low-
pressure and the high-pressure stages. Under ali operating
conditions, it is responsible for providing adequate high-p-
ressure fuel through out the vehicle's complete service life.
This also includes the provision of extra as needed for ra-
pid starting and for rapid build-up of pressure in the rail.
The high pressure pump continually generates the system
pressure as needed in the high-pressure accumulator (co-
mmon rail). This means therefore, that in contrast to conv-
entional systems, the fuel does not have to be specially
compressed for each individual injection process.
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Noosop

Driveshaft

Eccentric cam

Pumping element with pump plunger
Pumping-element chamber

Suction valve

Outlet valve

Seal

10.
11.
12.
13.

High-pressure connection to the rail

Ball valve

Fuel return

Fuel intet from the fuel pump

Safety valve with throttle bore

Low-pressure passage to the pumping element

LWGEERRAT
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The high-pressure pump is instailed preferably at the same
point on the diesel engine as a conventional distributor
pump. It is driven by the engine (at half engine speed, but
max. 3000 rpm} through a coupling, gear wheel, chain,
or toothed belt, and lubricated by the diesel fuel pressure
control valve is installed directly on the high pressure pump
or remote from it. Inside the high pressure pump, the fuel
is compressed with theree radiaily arranged pump pistons
which are at an angle of 120° to each other. Since three
delivery stokes take place for every revolution, only low
peak drive torques are generated so that the stress on the
pump drive remains uniform. With 16 N-m, the torque is
only about 1/9 of that required to drive a comparable dist-
ributor pump. This means that Common Rail places lessi-
oading on the pump drive than is the case with conventio-
nal injection system. The power required to drive the pump
climbs in proportion 1o the pressure set in the rail and {o
the pump's speed (delivery quantity).

For a 2-liter engine turning at rated speed, and with a set
pressure of 1,350 bar in the common rail, the high pressure
pump requires 3.8kW presuming a mechanical efficiency
of approx. 90%. The higher power demand (higher than
theoretically necessary) resuits from the leak-fuel and co-
ntrof quantities at the injector, and from the fuel return thr-
ough the fuel pressure control valve.
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1. Driveshaft 4. Inlet valve
2. Eccentric cam 5. Qutlet valve

3. Pumping element with pump piston 6. Inlet
LWGEEQR4
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METHOD OF OPERATION

Via a filter with water separator, the fuel pump pumps fuel
from the tank to the high-pressure pump through the fuel
inlet and the safety valve. It forces the fuel through the sa-
fety vaive's throttle bore and into the high pressure pump's
lubrication and cooling circuit. The driveshaft with its ecce-
ntric cams moves the three pump plungers up and down in
accordance with the shape of the cam. As soon as the de-

livery pressure exceeds the safety valve's opening press-

ure (0.5 ~ 1.5 bar), the fuel pump can force tuet through
the high pressure pump's inlet valve into the pumping-ele-
ment chamber whose pump piston is moving downwards
(suction stroke). The iniet valve closes when the pump pi-
ston passes through BDC and, since it is impossible for
the fuel in the pumping-etement chamber to escape, it can
now be compressed beyond the delivery pressure.

The increasing pressure aopens the outlet valve as scon
as the rail pressure is reached, and the compressed fuel
enters the high pressure circuit. The pump piston continues
to deliver fuel until it reaches TDC {delivery siroke), after
which the pressure collapses so that the outlet valve clos-
es. The fuel remaining in the pumping-element chamber
drops below the fuel pump pressure, the inlet valve opens
and the pumping process starts again.

FUEL-DELIVERY RATE

Since the high-pressure pump is designed for large deliv-
ery quantities, excess high pressure fuel is delivered during
idle and partload operaticn. This excess fuel is returned to
the tank via the fuel pressure control valve. The compres-
sed fuel relaxes in the tank, and the energy is lost which
was used for compressing the fuel in the first place. In ad-
dition to the unnecessary heating up of the fuel, over all
efficiency is also reduced. To a certain extent, this loss
of efficiency can be compensatd for by switching off one of
the pumping elements.
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TRANSMISSION RATIO

The high-pressure pump's delivery rate is proporticnal to
its rotational speed. And this, in turn, is a function of the
engine speed. During the injection-system application-en-
gineering work on the engine, the transmission ratio is de-
fined so that on the one hand the amount of excess fuel
is not too high, and on the other, the fuel requirements can
still be satisfied during WOT operation. Referred to the cr-
ankshaft, transmission ratios of 1:2 and 2:3 are possible

REMOVAL  cggnncee

CAUTION

Common Rail Fuel Injection Systermn is subject
to extremely high pressure (Approximately 1,350
bar) '

Never perform any work on injection system with
engine running or within 30 seconds after the
engine stops.

Always pay attention to safety precaution.
Ensure the absolute cleaniiness.

It is not recommended to remove the injectors
without any notice.

1. Turn ignition switch to OFF position.

2. Disconnect the negative battery (-) terminal and wait
for about 30 seconds.

3. Remove the high pressure pipe {A) connecting high
pressure pump and commen rail.

KFQEQQ4N

Release the flange bolt (F) and disconnect the fuel
feed line (B) from fuel filter.

Disconnect the fuel return tines (C).

Unscrew the three high pressure mounting bolts (D}
and remove the high pressure pump (E).
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ACCELERATION PEDAL

COMPONENTS  coesocrs

Acceleration pedal module

EFQEQQ4B

REMOVAL  ecaroars

1. Unfasten acceleration pedat module mounting nuts{-
2EA) and bolt(1EA).

2. Remove acceleration pedal module assembly.

INSTALLATION  raeroe

Installation is in reverse order of removal.
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FUEL FILTER

COMPONENTS  cicoreas

Fuel filter head

Thermo switch
24.5 ~ 29.4 (18.07 - 21.58)

Fuel fiter heater

Stud boit
19.6 ~ 245
(14.46 - 18.07)

bt
) Gassket (O-rign}

mounting bracket ib Fuel filter cartridge

Fuel filter water sensor
1.96 ~ 2.45 (1.44 -~ 1.8)

Tightening torque : N-m (Ibf.ft)

EFQEDD4C
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REMOVAL  cricecia

1, Turn ignition switch to OFF position.

2. Disconnect the negative battery (-) terminal and wait
for about 30 seconds.

3. Remaove the air cleaner assembly.

4. Before disconnecting fuel hose, spread out service
towel under the fuel fiiter not to contaminated by fue-
I

KFSEGGAE

5. Disconnect the heater connector, water sensor conn-
ector and thermo switch connector.

6. Unfasten fuel filter bracket mounting nut{1EA} and
bolts(2EA} and remove the fuel filter assembly,

7. Unfasten mounting nut (2ZEA) and beits(3EA) on fuel
filter head and boft{(1EA) in fuel filter bracket.

INSPECTION 2575124

1. General inspection
a. Hose and pipe for bent, damage, clogging or corr-
osion.

b. Fuel filter for cclogging and damage.

2.  The fuel filter inspection must be complete in case
of below.
a. Draining fuel in fuel tank and then refilling fuel.

b. Replacing the fuel filter.
c. Removing the main fuel hose(pipe).
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FUEL TANK

COMPONENTS E7F7C5B0

e 1.96 ~ 2.94 (1.44 ~ 2.17)

Fuel pump module

Fuel pressure regulatar

Fuel filler cap Fuel pump

Fuel filter sender unit 4

Sub juel

Fuel filer hose /=SR2

Fuel filler neck ass'y

Fuel tank

Suction hose

o

Fue! tank strap

e 39.54 (28.8 ~ 40)

Tightening torque : N-m (Ibf-ft}

EFZEDC4F
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REMOVAL 5. Support fuel tank with jack and remove fuet tank str-
aps(2EA).

E3FDASCE

/& cAuTION

When lifting up or down vehicle, be sure to place blocks
between vehicle and Jifter to prevent fuel fank frorn be-
ing damaged.

KFQEQ)4H

6. Unfasten parking brake cable mounting bolis{ZEA)
in each right and left sides.

EFQEICAV
1.  Remove front muffler and main muffler assemblys.
2. Remove profellershaft assembly. (4WD only}
3. Remove fuet tank under cover.

4.  Remove clamps(3EA) for fuel filler hose(A), leveling
hose(B) and ventilation({C}.

KFGEDDL!

7. Lifting down fuel tank slowly, remove fuel pump wiring
connector, and then main fuel hose and return fuel
hose connected to fuel fank.

8. Disconnect fuel sender wiring connector.

9. Remove fuel tank.

KFQEDDAG
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INSTALLATION EDBIB'CCB
instaliation is in reverse order of remaval.
DISASSEMBLY  -cepcnc:

1.  Remove the suction hose between fuel pump module
and sub fuel sender unit.

2. Unscrew fuel pump meoduie mounting bolts and sub
fuet sender unit mounting bolts.

A CAUTION

When lifting up fuef pump modute and sub fuel sender,
be careful not to do damage to the sender.

ASSEMBLY  croag9ss

Assembly is in reverse order of disassembly.



FL-437 FUEL SYSTEM

FUEL PUMP 8. Unscrew fuet pump plate mounting bolis(D).

DISASSEMBLY  gggasesn

1. Turn ignition key off and disconnect battery (-} cable-.
2. Remove the second seat.

2. Remove the capet covering service cover (A) for fuel
pump and service cover (A).

KFQESSS5A

7. Remove the fuel pump module.

KFOESBEA
4. DBisconnect the fuel pump wiring connector(B).

5. Spread out service towel around fust hoses(C) and
disconnect fuel hoses(C).



FUEL DELIVERY SYSTEM-DIESEL

FL-438

SUB FUEL SENDER

DISASSEMBLY  caceecpe

1. Turn ignition key off and disconnect battery {-) cable-.

2. Remove the second seat.

3. Remove the capet covering service cover(A}) for sub
fuel sender unit and service cover,

KFQE0040
4. Disconnect the sub fuel sender wiring connector(B}

5. Spread out service towel around fuet hoses(C) and
disconnect fuet hoses{C).

6. Unscrew sub fuel sender plate mounting bolts{D}.

KFQENB3A

7. Remove the suction fuet sender unit.



